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ASK YOURSELF THESE QUESTIONS 


1 Can the transformer be 

installed indoors, at the 

load center, where voltage 

drop would be reduced and 
copper saved? 


Will an indoor installa- 
tion require an expensive 
fire-proof vault or fire wall ? 


Does the surrounding 

air contain impurities 
which might adversely affect 
transformer reliability and 
life ? 


Can lightning surges 

and switching transients 
reach the transformer, either 
direct or through the main 
supply transformer ? 


In a plent rearrange- 

ment later, is it likely 
that the transformer will be 
moved outdoors, or to some 
other indoor location? 


§ How much maintenance 
will be required? 


In an emergency, will 
the transformer handle 
sustained overloads? 


Is there any chance 

that the transformer will 
sometime be partially or 
totally submerged in water? 
*Reg. U.S. Pat. Of. 


1 You can safely install Pyranol* 
transformers indoors. Never has 
one burned or contributed to a fire. 


q Novaults arerequired with Pyranol 

transformers. You can install them 
anywhere (even on the roof, in the base- 
ment, or on overhead beams), thus 
saving time, floor space, and construc- 
tion materials. 


3 Pressure-tight tanks protect the 

vital parts of Pyranol transformers 

from dust, dirt, fumes, dampness, and 
accidental damage. 


4 Pyranol transformers have high 

impulse strength against voltage 

surges—-permitting dependable protec- 
tion by valve-type arresters. 


. The completely sealed tanks of 
Pyranol transformers make any 
future change to an outdoor instal- 
lation “a natural.”’ Their inherent safety 
makes it possible to relocate them 
indoors anytime, anywhere. 


5 Because dust, dirt, and moisture 
can’t get into a Pyranol trans- 
former, and since Pyranol is nonoxidizing 
and nonsludging, little or no maintenance 
is necessary. 


7 The heat-storage capacity of the 
core-and-coils and of the cooling 
liquid make the Pyranol transformer 
ideal for sustained emergency overloads. 


8 Pyranol transformers are pressure- 

tight. Even after three days’ sub- 

mersion in a torpedoed tanker, Pyranol 
transformers were found unharmed. 


For further information ask your G-E representative, or write for 
Bulletin GES-2974, General Electric Company, Schenectady, N. Y. 


BUY WAR BONDS 


GENERAL @ ELECTRIC 


402-6 1-6100 


ON THE FACTORY FLOOR 


ON OVERHEAD BEAMS 


ON ROOF TOPS 
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Cat. No. 258P 
Metering equip. 
mem — Main and 
Range Switches. Cat. No. 74-6 “ane 

60 amp. Main and Cat. No. 52-4 

Range Switches 60 amp. Outdoor 

with 6 Circuits. Main and Range 

; ; Switches with 4 
Circuits. 
be | : Cat. No. 74-4 

Cat No. 74-4 Interior — Solder- 
60 amp. Main and oi phe : less Connectors in 
Range Switch, with ‘ Vv 
4 Circuits. 














Cat. No. 81 
Outdoor — Ser- 


eres | _ Compact, look swell, sold- 
erless connectors, knuckle room 

aplenty, ample knockouts, as easy 

to install as hanging a picture. 
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gto 
DEVICE CORPORATION, 


617 1250 Atlantic Ave., 
Ly Brooklyn, N. Y. 
Please send, free of charge, Murray 
Switch Catalog. 





Cat. No. 72 145-250 V., 3 Poles, 
Main or Range 2 Blades, 2 Cart. 
Switch—60 amp. Fuses, S. N. 
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Many war workers, newcomers in Industry, are 
seeing good lighting for the first time. House- 
wives who thought a lamp’s prime purpose was 
to look pretty, and husbands who just suffered 
along because—, are now experiencing illumi- 
nation planned to give maximum efficiency and 
comfort. 

Will they be satisfied with old style light- 
ing in their homes, when the easy chair again 
takes its proper place in 
our scheme of living? 

Architects and designers 
are considering this prob- 


ALCOA 











lem at odd moments in hours devoted to'win- 
ning the war. Some promise radical changes, 
like trough lighting hidden from view. Others 
plan on improving the old, profiting by what 
they’ve learned where Industry has speeded 
war production by good lighting. 

Alzak* Aluminum, the reflector material that 
puts the kind of light exactly where you want 
it, will be available for this postwar lighting 
work. It places no limitations on reflector 
shapes. It is long-lived and easy to maintain. 
AtuminumM ComMpANy oF America, 1946 Gulf 


Building, Pittsburgh, Pennsylvania. 
*Registered trade mark, Aluminum Company of America. 


ALUMINUM 
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OUR COVER this month is "Plant Sub- 
station", the third in a series of original 
sketches of electrical equipment in war- 
time by Artist Stephen Grout. 
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Dangerous, ‘‘octopus” switchgear like this (above and G-E standard switchgear units are factory-assembled and co-ordinated— 

below) originates as strung-out, open-type switch- trained to perform without a hitch. One of the many possible combinations 

gear. Too often it is responsible for power inter- of these standard units should fit your requirements. 

ruptions and accidents to personnel. 

‘ IECEMEAL switchgear installations, which grow through 
the years to meet increasing demands, tend to become like 

octopuses—unreliable, and downright dangerous. The practical 

provision for your present and future requirements is the stan- 

dard, metal-clad unit of switchgear equipment—dependable, safe, 

copper-saving, space-saving, and economical both in installation 

cost and maintenance. The capacity of a modern, co-ordinated, 

metal-clad system, large or small, can be increased easily and ; 

safely by adding compact units of 

standard, safety-enclosed switch- 

gear. 

Whether you plan expansion or 

replacement of your present sys- 

tem, investigate the advantages 

offered by G-E metal-clad switch- 

gear. 


ACKAGED 
SWITCHGEAI 
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This installation affords 
excellent continuity and 
flexibility of power serv- 
ice, plus good utiliza- 
tion-voltage regulation 
at practically any part 
of the plant. Bus-tie 
metal-clad units inter- 
connect the east and 


«tou 











west groups of metal- 
clad switchgear; there- 
fore, either bus can feed 
one or both groups of 
unit substations. 


E can’t tell you now where this installation was 

made, but we can say that this system saved 
500,000 pounds of vitally needed copper. The selection 
of 13,200-volt metal-clad switchgear, and corresponding 
cable, to supply load-center unit substations with 
relatively high-voltage power, made this saving pos- 
sible. Also, the use of elevated platforms at the load 
centers, for the unit substations and other power 
equipment, put more than 7,000 square feet of main 


floor area into actual productive use. 


You, too, can easily effect important savings of time 
and material when you choose the right combination of 
distribution voltage and G-E standard switchgear. 
Factory-assembled, metal-clad packaged switchgear is 
installed faster, more easily, at a predictable and low 














d, The equipment was installed on plat- pads ae 

nd | forms, which pe space for the over-all cost. 
speedy removal of the high- or low- . F f “ , 
voltage breakers for inspection or mainte- For your power-distribution switchgear up to 15 kv, 
nance. Equipment located here in- ees 
cludes: 1. Unit substation for power, and for safety and dependability, get the accepted 
2. Unit substati ighti > - eat 
an phn vag yo ne apt nl standard—tepetitively manufactured G-E metal-clad 
5. Capacitor set, 6. Automatic capacitor = switchgear. General Electric Company, Schenectady, 


New York. 
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* Through the simple installation of 
Sangamo Time Switches users get Automatic 
Control of protective floodlighting. This 
adds to the protection of floodlighted factory 
yards, building approaches, railroad sidings, 
storage yards, and other vital property serv- 
ing in America’s Victory effort. The Sangamo 
Astronomic Dial Time-Switch also adds con- 
venience, because the frequent resetting for 
the changing length of daylight is unneces- 
sary. This switch does this automatically— 
DURING BLACKOUTS every day—in exact accordance with sun- 


During any current interruptions, or for in- : : é ; f 
stance when a master switch is pulled for time. A complete line, including astronomic 
a temporary blackout, Form VSWZ Astro- 
nomic Dial Time Switch will continue to 
run for ten hours. An automatic carry; = switches, permits the selection of the exact 
over feature provides for clock-spring 
operation when the current is off. The form of Sangamo Time Switch for any spe- 

clock-spring rewinds automatically when the cur- ve ‘ 
ARMY € * rent is restored, and the time switch resumes its cific requirement. 
Law 4 normal synchronous operation. 


SANGAMO ELECTRIC COMPANY X93". 
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Preventive Care of Motors 


---I1S A MANAGEMENT PROBLEM 
HERE’S HOW G.E. CAN HELP YOU SOLVE IT 


Free G-E Motor Record 















A regular schedule for oiling, clean- 
To get the most out of 





ing, and inspection of every motor is 


half the battle in keeping motors fit. mann, sad Sb ype 


new WPB require- 
ments, the required 





The G-E booklet ‘How 


to Care for Motors’’ 


horsepower for every 


Cards (GES-1526A) 
make it easy to keep 
a convenient record 





of the specifications and service history 


of every motor in your plant. 








job must be accurately known. On metal- 
cutting operations, the new G-E 
MOTORULE is just what you need to 
determine your requirements. Simple to 


tells what to do and 

when to do it. You ° 

can use it as a basis for issuing definite 
instructions, and for analyzing the hours 


of work involved so that your mainte- use, it saves time and 908, 
AB750 
nance crews can be adequately staffed. saves motor horsepower. pric, 5& ) 
Ask for GEA-2856A. Ask for GEL-763. . (GEA-2890% 
n otors 5.15260) 
763) ds (GE 
e Record — 
SME onic) 20) aes a coeas 
ae grate. 
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FOR EACH SEEING TASK—AT LOWEST COST 


Light for Seeing is one 
of the worker's most vital 
tools — so an efficient 
lighting system is based 
“seeing” needs. 








“Galauced Lighting 
cyt” PROVIDES HIGHEST ILLUMINATION EFFICIENCY 


on his 








CRITICAL MATERIAL 


Requires less lighting equipment: 
reduces rejects and material 


3 





waste, 





POWER 


Utilizes power efficiently. Permits 
turning off localized lighting units 
when not in use. 


: 


WORKER'S EYES 


Engineers light on critical work 
areas and surroundings in accord- 
ance with individual needs. 








Good illumination engineering in industry is based on two objectives. 
First, to obtain the most efficient seeing conditions for each worker — 
and thus incregse productivity and lower costs. Second, to provide the 
kinds and types of lighting equipment which will give the required 
TIME illumination most economically. 
Makes every minute more produc- “Balanced Lighting” is necessary to obtain both objectives. It applies 
ee eee ee ‘ “localized” lighting for critical work areas where illumination levels of 


of time from accidents. 
100 to 300 footcandles or more are required. It also applies “general” . 


lighting for overall illumination of work area surroundings in proper 
ratio to localized lighting requirements. 

The result is illumination fitted to each worker's task. This higher 
efficiency of “balanced lighting” also costs less. Requiring a minimum 
of equipment, the initial investment is smaller and substantial savings 





re seen cc segege uf are made in operating and maintenance. 
akes a minimum of lighting ‘: 
equipment and reduces main- THE FOSTORIA PRESSED STEEL CORPORATION, Fostoria, Ohio 


tenance costs. 


In Canada—Write Amalgamated Electric Corp., Ltd., Toronto 














For Study and Counsel on Your Lighting Problems 


Fostoria Industrial Service Centers located strategically in principal cities 
throughout the United States and Canada, are properly equipped and well 
qualified to solve your lighting problems. This service determines first, 
what each worker's seeing requirements are on the job so he may work 
faster, accurately, safely, with a minimum loss of efficiency. It carries on 
to analyze specifically the kind, quantity and distribution of lighting 
which will properly provide the worker's seeing needs. It then selects and 
positions the lighting equipment to meet these specifications and stands 
ready at all times to help maintain this equipment at top efficiency. 
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HAZAKROME FEATURES— 


@ Acomplete range of sizes for both lighting and power-circuits. 
@ Resistant to moisture, oil, chemicals and flame. 
@ Smooth, glossy and lubricated surface — easy pulling. 
@ Available in non-fading, standard building wire colors. 
@ Chemically stable and long aging. 
@ Tough insulation — a tensile strength of 

2000 Ibs. per sq. in. 
@ Free stripping — easy to install. 
@ No outer covering required. 
@ Small diameter — permits greater 

conduit all. 


din rachines — aenty and at low cost. No conduit 

and no pulling is required. Ordinary squeeze-type armored cable fittings and 

porcelain hangers can be used. » » HAZAKROME Bus-Drop Cable consists of 3 

- stranded conductors, insulated with color-coded HAZAKROME, and three small stranded 

ground wires equivalent in cross-section to one power conductor. These are cabled with neces- 
sary jute filler, covered with tape and a final HAZAKROME jacket. 


Wy HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pa.« Offices in Prinéipal Cities 


HAZARD @ Electrical Wires and Cables 
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RECEPTACLES 


Extend production facilities 


by installing more of these power connections for port- | 
able tools and light machines. Ruggedly built for rough . 
handling in war-driven plants, they’ll dependably energize | 
the new operations for which your present wiring may { 
not suffice. | 
Polarized Receptacles, Plugs and Connectors, — two, | 
three and four-wire devices in 10, 20, 30 and 50 Ampere 
capacity. Those pictured here are but representative of | 


d 
om 
ar, 
Li. 
our complete line for your current needs. . 


Fo 


DISTRIBUTED THROUGH 
ELECTRICAL WHOLESALERS 


ARROW ELECTRIC DIVISION 


Px, 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN. U.S.A. 
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Dealer Awards an 
for Excellent Service 


Parts used in the maintenance of electrical appliances and 
equipment are often difficult to obtain in peacetime, but 
under wartime conditions the difficulties are multiplied. 
With an appreciation of this situation Emerson-Electric is 
giving special attention to requests for service and parts. 
It is gratifying, therefore, to have Mr. H. G. Erkart of St. 
Matthews, Kentucky write: 


EMERSON £25 ELEC 


aN S$ 






Reproduction of page ad- 
vertisement appearing in 
LIFE, September 6, 1943. 


“I wish to take this opportunity to thank you for the way 
you handled a recent emergency order I sent you. The service 
was excellent and very much appreciated by me... after what 
I have gone through, it was certainly refreshing.” 


THE EMERSON ELECTRIC MANUFACTURING CO. 
SAINT LOUIS 
Branches: New York « Chicago « Detroit « Los Angeles « Davenport 
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IF IT’S ELECTRICAL 
».» LOOK IT UP FIRST IN 








How to write an E-B-R ‘Briefaloger’’’.... 


The 1943 E-B-R (Electrical 
Buyers Reference) contains 
369 pages of BRIEFALOGS* 
covering the products of 290 
manufacturers. It’s just about 
100 to one you're going to 
find what you’re looking for 
right there. But if*you 
Wont. « 


The BRIEFALOG* you re look- 
ing at will usually give you 
branch office addresses, Pres- 
to! All you have to do is 
write the one nearest you. If 
for any reason branch offices 
aren’t given, write to the 
main office, addressing the 
advertising manager. 





In your letter (regardless of 
where you write) be sure 
you refer to the page num- 
ber in E-B-R where you saw 
the item about which you 
are inquiring. Then be sure 
you identify the item by cat- 
alog .number or exact de- 
scription. This is /mportant, 





By following this simple 
procedure the manufacturer 
will know exactly what you 
are talking about, and will 
be able to respond to your 
inquiry promptly and intel- 
ligently — saving you time, 
trouble and unnecessary cor- 
respondence. 


* E.B-R’s own original version 
of modern condensed cataloging. 











Now more complete than ever before, your 1943 
Electrical Buyers Reference gives you: 


MANUFACTURERS BRIEFALOG SECTION — 
Condensed catalogs of 290 manufacturers. Product 
specifications, branch offices, warehouses, etc. 


CLASSIFIED DIRECTORY — Company addresses 
and trade names, arranged by product. Extensive 
cross-references to help you find the electrical and 
allied products made by more than 3,500 manu- 
facturers. 


INDEX OF TRADE & COMPANY NAMES — 
Complete with addresses. Starting with only a trade 
name or a company name, you can thus quickly, 
locate the product data you need. 





A WORD OF EXPLANATION — E-B-R is not 
sold, and is not offered as a premium for sub- 
scriptions to amy magazine. It is distributed to a 
limited number of men directly responsible for the 
specifying or requisitioning of substantial amounts 
of electrical materials. 
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Bevery architect, industrial engineer, 
plant or office manager knows that 
floor space represents investment... 
potential production capacity. Wire- 
mold “Pancake,” easily and quickly 
installed over any floor... “half a 
heel high and strong as a bridge’. . . 
trip-proof and unobtrusive . . . simpli- 
fies efficient planning. Two sizes and 
few simple fittings meet every require- 
ment in carrying light, power or tele- 
phone and signal system wiring to 





Cross section of 

No, 1500 ''Pan- 

cake” here 

shown is approx- 

imately twice 

actual size (1 25" 
x 3h") 


desks, benches, office machines, fac- 
tory hand tools and work lights, etc. 
Interconnects with existing wiring. 

Know about this important Wire- 
mold aid to efficient operation... 
readily extended or relocated for later 
needs. Conforms to Federal Specifica- 
tion W-R-32; listed by U.L. Avail- 
able on suitable priority for essential 
installations. The Wiremold Com- 
pany, Hartford 10, Conn. 
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CAN BE EXTENDED FROM PRESENT 


PANELS OR WALL OUTLETS 


Connections are easily made 
by using “Pancake” Adaptor 
Fittings No. 1517A at floor 
level and running thence to © 
panel or outlet with No. 200, 
500, or 700 Wiremold Sur- 
face Raceway. 


Write for latest ‘Pan- 
cake’ bulletins and en- 
gineering data sheets. 


























Wren the use. of metal for 
fluorescent reflectors was re- 
stricted, no war plants went 
dark. Industry had ready an effi- 
cient replacement — new, non- 
metallic fixture reflectors which 
today are savirig tons of steel. 


These reflectors were not de- 
veloped overnight. Long before 
the restricting order went into 
effect, the fluorescent lighting 
industry had been conducting 


= MASONIT 


intensive and costly research 
and experimentations. 
Producing fluorescent fixtures 
was a new job to the Masonite 
Corporation. But the character- 
istics demanded of these fixtures 
were well known to Masonite 
engineers. That’s why they were 
able to produce non-metallic 
reflectors on such short notice. 
Today many have found the 
new Masonite* Reflector Shapes 





CORPORATION 


"TRADE-MARK REG. U..S. PAT. OFF. **MASONITE’’ IDENTIFIES ALL PRODUCTS 


MARKETED BY MASONITE CORPORATION. COPYRIGHT 1943, MASONITE CoRP. 





present definite advantages for 
war-plant lighting. These rugged, 
light-weight reflectors mean 
quicker installation, easier ser- 
vicing, lower cost. They take 
fine finishes, resist water and 
heat, are chip-proof, non-scaling. 
For further information about 
Masonite Reflector Shapes, 
please write Masonite Corpora- 


tion, 111 West Washington 


Street, Chicago, Illinois. 





MASONITE 


one. ©. & var. ove. 
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A new vaporproof 


safety guard, non- 


metal, no spark! 






This new McGILL portable safety guard allows you to take the light 
where it is needed. It is watertight, vaportight and moisture-proof. 
The plastic handle, and fibre case are shock-proof, non-sparking, and 
entirely free from metal. No splashing of liquids can harm this guard 
or cause breakage of light bulb. 

The extra strong fibre swivel hook allows you to hang it where you 
will. Its attractive handle is of unbreakable plastic, with a plastic 
sctew nut tightening on a rubber bushing inside the handle. Its strong 
fibre cage is treated to prevent warpage. We recommend it for safety, 
service and convenience, around flour mills, airports, shipyards, aboard 
ships, warehouses, food processing plants, paint booths and finishing 





rooms. 


1. Strong protective fibre cage. 

2. Notched fibre ring keeps vertical fibre 
cage ribs in place. 

3. Lamp bulb not furnished. Accommo- 
dates 60 watt bulb. 

4, Four long screws to fasten cage and 
globe securely to handle. 

5, Rubber gasket seals globe airtight. 


FEATURES 


6. Unbreakable plastic handle. 


7. Long, pliable rubber bushing through 
which wire is inserted. When nut is 
screwed tight, bushing squeezes tightly 
around wire and into handle opening, 
thus preventing wire from slipping, insur- 
ing protection against strain, and sealing 
handle airtight. 


8. Tightening nut which squeezes rubber 
into sealing position. 

9. Strong fibre swivel hook. 

10. Heat and impact resisting globe. 
11. Specially designed McGILL com- 
position socket. 

12. Rounded edge of hole protects wire 
insulation from wear. 





"GILL 
M<¢ MANUFACTURING CO., 
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Electrical Division 


INC., 


VALPARAISO, 
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NE of the reasons America’s war 
production has grown in two 
years to proportions that Hitler 
couldn’t achieve in ten, is our vast, 
unfailing output of electric power. 
Throughout the nation, great power 
stations hum at full capacity day and 
night, producing the electric energy 
that keeps our mines, mills, factories 
and shipyards going . .. and on top of 
that, the power and light to keep our 
civilian life going, too. 


AMERICAN 


Cleveland, Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


to jolt the Axis 


Only electrical wires and cables of 
the utmost dependability can be 
trusted to transmit this vital energy. 
That is why we are proud of the im- 
portant part played by American 
Steel & Wire Company products. 

Our years of research are demon- 
strating their value now. And, look- 
ing toward the day when peace 
comes, our engineers continue their 
unceasing efforts to improve the 
quality of these products. 


STEEL & WIRE COMPANY | 


and New York 


nited States Steel 
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Free Kin terprise 


WHAT IS IT? HOW DOES IT WORK ? 








- is a free-enterprise economy the chief motivat- 
ing forces of which are the prospective rewards 
for effort and risk-taking. Its smooth operation depends: 
first, on adequate incentives for risk-taking, innovation, 
and individual effort; and second, on sufficient competi- 
tion to minimize the need for government regulation 
and to prevent artificially high prices or wages from 
being maintained in large segments of the economy. 
Trouble comes when these incentives and this competi- 
tion are tampered with or removed. 

America was founded by men who had the urge to 
better themselves and the courage to take a chance. 
These men uprooted themselves in Europe and braved 
the unknown. They risked all for freedom. ‘They knew 
that, to be free, they had to attain economic freedom. 
Their goal was an economic freedom which permits the 
private ownership of property, the free choice of jobs, 
and free entry into entrepreneurial pursuits. Their 
efforts, therefore, were directed toward individual op- 
portunity with no limit on individual achievement. 
Their foresight and the endeavors of those who fol- 
lowed them created the world’s greatest industrial 
nation enjoying the highest standards of living. 

We can take pride in the knowledge that our country 
has been the greatest single contributor to the world’s 
physical assets even though we remember that an abun- 
dance of natural resources contributed materially to 
America’s economic development. But the fact that our 
progress has been interrupted, again and again, by de- 
pressions which resulted in enormous wastes of our 
human and material resources is sobering proof that 
our economic mechanism still is far from perfect. 

Our production per man-hour has been increasing at 
the rate of 242% per year. Improved machines and 
greater efficiency have more than tripled the output per 
hour of work since 1900. Looking to the future, this 
annual rise indicates that our production per hour of 
work will double in the course of the next 25 to 30 
years. This means that we can have twice our present 
volume of goods and services per capita or an equiva- 
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lent combination of more production and more leisure. 
In other words, we can further increase the living 
standards and further decrease the working hours of 
the American people by further intensifying our indus- 
trial efficiency. 

This is no idle dream. It can be achieved, and it will 
be achieved, if only we maintain the essential features 
of our system of individual enterprise which alone 
makes possible this near-utopian goal. Intensification 
of our efficiency, however, means that we can have full 
employment only if we expand enormously our produc- 
tion, and particularly our production of new goods. We 
can expand total production only if we have the mar- 
kets and the demands for the vast output of goods and 
services made possible by our technological develop- 
ment. ‘To attain these, we will need to venture into new 
markets, new inventions, and new methods. Such ven- 
tures involve risks, and risks will be taken only if there 
is sufficient prospect of reward. 

Let us never lose sight of the fact that the essential 
features of free enterprise are the prospective rewards 
for risk-taking as well as for effort. 

The evidence is clear that incentive methods of wage 
payments will boost production. Carefully devised sys- 
tems of salary payment with large differential induce- 
ments for superior performance have been powerful 
means of raising the standards of managerial accom- 
plishment. 

Free enterprise cannot operate effectively unless the 
wage and salary system offers greater rewards for greater 
effort. Neither can it operate effectively unless the pros- 
pects for profit are sufficient to encourage the employ- 
ment of resources which otherwise would be kept idle. 

Unless the prospects of profit are superior to the 
prospects of loss, new ventures will not be undertaken 
and going concerns will not expand or continue long 
in business. When the hope for profits wanes, employ- 
ment and production slump; when that hope revives, 
employment and production recover. 

Business initiative must be given every possible in- 



































ducement in order that maximum employment may be 
achieved through private enterprise. This involves the 
removal and avoidance of restrictions on business by 
government, by labor, and by business itself. 

Competition is the life-blood of the free enterprise 
system. Business and industry must rely upon efficiency 
rather than upon protection from competition for their 
survival. 

Those government controls which were made neces- 
sary during the war by the magnitude of government de- 
mands for goods should be lifted at the earliest pos- 
sible moment. As soon as the danger of inflation has 
receded, price controls must be removed and profit 
margins again left free to be determined by market 
forces. The excess profits tax must be repealed and the 
burden of other taxes on business profits greatly re- 
duced. Tax laws should be revised so as to permit ade- 
quate rewards for assuming risks. The modernizing of 
anti-trust laws and their vigorous enforcement, not in- 
discriminate persecution, will be supported by all 
who really want free enterprise. Such measures will 
strengthen the incentives to expand old businesses and 
to start new ventures. 

Grants of unlimited monopoly powers to labor 
unions which enable them, consciously or not, to 
sabotage the profit incentive in business must be with- 
drawn. Labor has certain legitimate rights; and in order 
to preserve them and its freedom, labor must come to 
realize that its best interests lie in a well functioning, 
self-disciplined competitive free-enterprise economy. 

There must be evolved in the minds of business, 
labor, and the public a recognition of the need for pri- 
vate business enterprise and a realization that policies 
which throttle it are harmful not only to businessmen 
but to workers and consumers as well. Unless we 
achieve this understanding and avoid needless deter- 
rents to business expansion, we are likely to pay for our 
folly in the destruction of our free enterprise system. 

We cannot tolerate conditions in which special inter- 
est groups in business, labor, agriculture, or politics 
prevent free access to the market by would-be competi- 
tors. Such monopolizing of opportunities stifles progress 
and creates profits or wage rates based on artificial 
scarcity. In such cases government interference to 
open the market to all comers is clearly indicated. We 
must recognize the need for constructive policies by 
business, labor, and government which will insure the 
competition necessary for the successful operation of 
our economy. 

Increased government regulation and control of busi- 
ness activities is not conducive to strengthening the 
virility of private enterprise. Government ownership 
and operation of productive resources certainly is not 
to be condoned. The more government rules and regu- 
lates business, the less will be the incentive to assume 
risks and to exercise individual initiative. Government 
regulation of the detailed operation of industry inhibits 
progress, is prey to political pressures, and is subject to 
the human failings of its administrators. Better far the 











rough guidance and justice of vigorous, though some- 
what imperfect, competition than the uncertainty of 
arbitrary regulation. 

The gravest threats to our competitive system exist 
in legalized monopolies, such as the N.R.A. once com- 
prised. such as the labor unions and farm groups have 
recently achieved, such as businessmen themselves have 
sometimes sought. The power of labor monopolies to 
encroach on business profits will tend to interfere 
seriously with the needed flow of new investment. And 
when any group is strong enough to move the average 
level of costs as much as the labor groups and the farm 
groups are able to do, there is good reason to fear that, 
when we begin to approach high levels of employment 
and production in time of peace, these groups will in- 
duce a price-wage spiral which will waste money in- 
comes on price increases instead of permitting them to 
draw unemployed resources into production, While the 
demands of labor for collective bargaining rights and 
the demands of farmers for protection against the rigors 
of depression have validity, there can be no reason for 
excessive grants of power and privilege which threaten 
to make our system of free enterprise unworkable. 

Ours is a complex economic structure. The functions 
which prices, income, savings, investments, and taxes 
play in this system are difficult to comprehend. 

As I have said before: Thinking is hard work, and we 
will have to work hard if we are to develop business 
policies, labor policies, and government policies which 
will insure full employment and the opportunity for 
consistent profit. Yet only through such policies can we 
guarantee that private enterprise will be the predomi- 
nant source of jobs, income, and production. 

Even more difficult than thinking, and more impor- 
tant, is the implementation of many policies that are 
in the interest of the free enterprise system. Not all 
measures will satisfy all people. Special interests will 
have to be subordinated to the total interests of the 
nation. Sacrifice and vision have been essential to the 
winning of the war. They will be no less essential to 
the winning of the peace. 

If we can gain recognition of the crucial role of in- 
centives for enterprise, if we stand squarely for com- 
petition and against protection or privilege for special 
interests, and if we bend our efforts to find satisfactory 
ways and means to prevent large-scale unemployment, 
we can have the full benefits which only a free enter- 
prise system can produce—in industrial progress, in im- 
proved standards of living, and in the preservation of 
our democratic ways of life, 





President, McGraw-Hill Publishing Company, Inc. 
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> HE capacity of AmerTran High Voltage Test Sets to test insu- 
** & lating materials insures economy and increased production for 
purchasers. Because of their versatility, one AmerTran Test 

Set may often replace three units of other types. 


They are precise over a wide range of voltages yet capable of con- 
trél*ifx small ‘increments. Through their simplicity, safety, ease of 
operation and calibration retention, they reduce observation errors. 


The TS series, comprisigg stationary; mobile and portable units, 
covers a range of dielectric®stxength testing from transformers and 
cables to small apparatus, paints and fabrics. All sets function with 
laboratory accuracy. 


Used by leading universities, utilities and industries, they represent 
the culmination of the skill and experience of the American Trans- 
former Company, pioneer makers of dielectric strength testing 
apparatus since 1903. 


AMERICAN TRANSFORMER COMPANY 


178 EMMETT STREET, NEWARK 5, NEW JERSEY 
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WHEN OUNCES FEEL LIKE POUND 





*Reg. U. S. Pat. Office 


1230 SIXTH AVENUE 
PSLLTP 


£, 12 ROCKEFELLER CENTER, NEW YORK 20 
UN: 












..ASSAULT TROOPS USE LAYTEX’ 


You know how it is. You slog along all day under full equip- 



















ment. At first you don’t mind the weight very much. But as 
the hours crawl along, everything you’re toting gets heavier 
and heavier. The canteen you didn’t notice in the early 
stages now weighs as much as your rifle did then. And your 


rifle feels like a howitzer. Every ounce turns into a pound. 


That’s why .. . when you’re moving fast and the going is 


tough ... it’s smart to use Laytex Assault Wire. 
A full mile of Laytex Assault Wire weighs less than 30 pounds. 


Laytex Assault Wire has a breaking strength of 50 pounds 


per conductor and a talking distance of more than 5 miles. 


Laytex resists concussion and a wide range of tempera- 


ture changes. 
It is flexible and waterproof, strong and tough. 


Conductors are accurately centered and the weight of in- 


sulation and the diameter of the insulated conductor are 


kept at the minimum. 


All this adds up to the fact that one man, wearing a breast 
reel of Laytex Assault Wire can move swiftly and easily. 
One man can maintain sure communication with opera- 


tional headquarters. 





Listen to the Philharmonic Symphony program over the CBS network rs 
Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star 
present an interlude of historical significance. 


ISTATES RUBBER COMPANY 
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“Tomorrow may be too late..,do it today 






THE PM PLAN HELPS SIMPLIFY 
YOUR MOST IMPORTANT 
WAR JOB 


Industrial Plant Maintenance 


With construction cut to a minimum for the duration, 
maintenance of industrial electrical equipment is the con- 
tractor’s most important war job. By such a program, 
he has a direct hand in helping industry maintain con- 
tinuous wartime production—despite shortages in essen- 
tial wartime equipment. 

Based on an annual maintenance agreement, contrac- 
tors can offer: regular and systematic inspection and 
repair; service by specialists on electrical problems; 
broad experience gained over a period of years, in many 
plants; up-to-date methods and materials; proper tools 
and equipment, to do a thorough job. 

To aid contractors in this vital activity is Anaconda’s 
aim. With this in view, the Preventive Maintenance Plan 
was designed. Although introduced only recently, over 
12.000 free Plan Manuals have already been sent out 
on request. 
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anaconon’s PREVENTIVE 
oa MAINTENANCE 1 
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1 WHAT THE PLAN IS 


The PM plan is a simple but comprehensive guide 
which can help you maintain electric wire and calf 
in busy war plants and thus help safeguard comftin- 
uous peak production. 


2 HOW IT WORKS 


The plan provides a practical means of making a 

periodic, systematic analysis of circuits and equip- 

ment. Uncovers potential weaknesses ... su; 

ways to correct them ... prevents overloading of lines. 
Data thus gathered aids local W.P.B. Branches ia 

reaching decisions on requests for materials to pre- 

vent accidents. 

NOTE: Your Anaconda Distributor will gladly co- 

operate in working out the program. 


3 HOW THE CONTRACTOR BENEFITS 


The PM plan assists in carrying out the all-important 
maintenance program. Helps keep business going 
and trained personnel together during construction 
lull ... enables contractors to put employees on 
annual, rather than hourly, wage rate... helps k 
old customers, gain new ones, despite lack of pr 
ucts to sell. . . puts electrical contractor in leadership 
role for furthering the war effort. 

If you aren’t already utilizing the Anaconda Preven- 
tive Maintenance Plan, mail the coupon for full details. 





Anaconda Wire & Cable Company 
25 Broadway, New York City, 4 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding wartime production. 
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In the closing months of this year the shortage of 
manpower promises to reach a crisis. Several areas are 
already on a priority schedule for placing workers in 
the most essential spots. Contracts are being adjusted 
to spread the load over areas of less acute shortage. 


But the point of maximum employment may well 
be reached long before. the plateau of optimum produc- 
tion. It is inevitable that, if production schedules are 
to be maintained, there must be an increase in produc- 
tivity per worker. That means longer hours, better 
management methods and increased effort. It also de- 
mands the extensive use of every practical aid to the 
worker’s environment including, of course, effective 
illumination. 


There isn’t a question of doubt that a sharply in- 
creased tempo in industrial lighting improvement today 
will pay enormous and immediate dividends in reduced 
manhours per unit of product, reduced spoilage, im- 
proved inspection and quality and reduced absenteeism 
through improved working conditions. 


The great new multi-acre assembly plants, the show 


places of Democracy’s arsenal, give the impressfon 


that, by and large, our production lighting job has been 
well done. Actually they are far from representative. 
There are still tens of thousands of converted pre-war 
factories, loft subcontractors, and little shops from 
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MORE PRODUCTION PER MAN 


+ 


coast to coast that rely on obsolete, inadequate light- 
ing equipment for work that often requires a high order 
of precision and is almost invariably a vital element, in 
one way or another, of our total war machine. 


Lighting these factories and shops frequently offer 
complex problems in design and layout. Crowded ma- 
chine layouts and seeing tasks of varying difficulty in 
relatively small areas defy solution by any method but 
experienced judgment and careful engineering applied 
to each job. Yet few lighting projects offer such direct 
and immediate benefits in improved production as the 
small, well organized, factory that has been equipped 
with well designed, modern lighting skillfully installed. 


Reaching into these plants, solving their individual 
lighting problems, and selling their management on the 
importance of a thorough lighting improvement pro- 
gram is plain hard work. It is, however, a job that must 
be done if we are to make the most effective use of 
the dwindling supply of manpower in war production. 
It is a vital wartime service that stands out as a chal- 
lenge to the skill and ingenuity of the entire electrical 


industry. 
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@ If you have been doubtful about the continued 
availability of silvered-bow] lamps . . . here’s assurance 
for yourself and your customers. “Their production is 
continuing” according to G-E Lamp Headquarters. 
Naturally, there may be times when delays occur in 
delivery,_as with anything else you buy these days. But 
you can be sure that silvered-bowl lamps will be as 
freely available as are other general-purpose lamps. 
What’s more, you can always count on GrAyYBAR to 
supply silvered-bowl lamps— in most cases from con- 
venient local stocks, and as promptly as possible. 





OIRECTOR OF ENGINEERING 





LAMP DEPARTMENT 


GENERAL @ ELECTRIC 
COMPANY 


NELA PARK ENGINEERING DEPARTMENT 
NELA PARK 


WARD HARRISON 
CLEVELAND. OHI 


September 16, 1943 


Mr. J. M. Gilbert 
Silvray Lighting, Inc. 
R.K.O, Building 

Radio City 

New York, N. Y. 


Dear Mr. Gilbert: 


I have inquired into the question raised 
in your letter of September 9th and find that silvered 
bowl lamp production is contiming and these lamps are 
as freely available for replacement use as are the other 
general purpose types of lamps. Of course, delivery 


schedules on all lamps are from time to time affected 
by special wartime requirements. 


Yours very truly, 


Wd Hepes — 





Here's Why SILVRAY Lighting Saves EYES... EXPENSE... MATERIALS 


For eye comfort at sustained seeing 
tasks, shadow-free indirect lighting is 
the recognized ideal. Silvered-bow! 
lamps in SILVRAY luminaires redirect 
all the direct rays with unmatched ef- 
ficiency, because the primary reflecting 
surface is sealed within the bulb, pro- 
tected from dirt and depreciation. 





Scientific light distribution from this 
SILVRAY industrial luminaire gives the 
effect of a highly reflective ‘‘artificial 
ceiling''— combining the quality of in- 
direct lighting with the simplicity of or- 
dinary open reflectors. This means low- 
er initial costs and lower maintenance 
costs. Easy to clean and relamp. 


GraybaR 


IN OVER 80 PRINCIPAL CITIES 
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WHIRLEY CRANES, 18 in 
number, are powered by die- 
sel-generator equipment to 
eliminate the immense 
amount of copper that would 
be required for trolley and 
feeders. In addition, quite a 
saving in maintenance will be 
realized in the use of self- 
contained equipment in this 
particular instance. 





PYARD 


Electrical Construction 





WERNER W. GOETZ, electrical con- 
struction engineer whose design of 
high voltage shipyard distribution for 
bombproof flexibility has resulted in 
an ideal design for flexible normal op- 
eration. 








A high voltage underground distribution sys- 
tem designed to provide bombproof flexibil- 
ity with minimum use of critical materials. 


N innovation to providing shipyard 
A power is the use of a high voltage 
distribution system. Heretofore, 
shipbuilders have been reluctant to shift 
to higher than utilization voltages for 
yard distribution. Conventional design 
in this case was discarded since the pri- 
mary requirement was extreme flexi- 
bility in the event of a bombing, and, of 
course, minimum use of critical ma- 
terials. 

The “shipbuilder’s dream yard” Beth- 
lehem Steel Company, Shipbuilding Di- 
vision’s new yard at Hingham, Mass., 
where DE boats are rolled off the as- 
sembly line, has the last word in modern 
electrical design in view of wartime 
limitations. The ingenuity on the part 


of the designer, Werner W. Goetz, elec- 
trical construction engineer, permitted 
production far in advance of construc- 
tion completion. Ground was broken on 
February 16, 1942 and 600 kva. of tem- 
porary power was ‘available at the dry 
slips by June 16. While permanent con- 
struction progressed, a temporary duct 
line was installed, feeding from an oil 
switch mounted in a test rack. While 
awaiting delivery on switchgear, trans- 
formers were connected through solid to 
feeders. Production load was built up 
to 7500 kva. on this one 600 amp. 
breaker with no intermediary protection. 
Overhead cranes, powered by dragging 
feeders, pulled cable and carried on pro- 
duction lifts while awaiting delivery of ° 
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TYPICAL SUBSTATION TRENCHING can be seen uncov- ONE MILLION CIR MILS cables, three in number are used Su 
ered above to show cable racks and grounding cables. for the ground return of the welding equipment. = 
shops 
trolley wire. Every possible expedient weld 
was used to get info production on a of fr 
temporary feed basis while permanent } y-g 
construction proceeded. Changeover 1500 
connections from temporary to perma- recta 
nent.as sections were completed were | © grou 
only a matter of minutes. all n 
The various contractors handling the the o 
electrical construction were: James Wil- boar 
kinson and Company, Anderson Coffey shore 
Company, Hixon Electric Company, A 
M. B. Foster Electric Company, Massa- of gr 
chusetts Electric Construction Company, secu 
W. D. Smith Electric Company, J & M - the 
Brown Electric Company, Inc., and drille 
Friedman Electric Company, all of Bos- that 
ton, Mass. mils 
Although absolute continuity of power The 
is not essential, the system must be and full 1 
‘ a has been designed for quick restoration the t 
. -_ on Eee in case of trouble. Bombing was thought } subst 
THE GROUND RETURN for the welding circuits is lugged onto a short piece to be imminent at the time of design then 
of angle iron that is welded to the under side of the hull. and since the shipyard is located in an grou 
exposed coastal area, bombproof flexi- 
bility was the first consideration. 
Separate, unparalleled feeders supply 
the two substations at opposite ends of 
the yard with metropolitan power at | 
13,800 volts. There, two main substa- ' 
tions consist only of switchgear—unit- 
ized, draw-out type oil circuit breakers 
with the usual protective devices. In 
addition, carrier current supervisory 
control equipment is utilized so that no 
matter in which station the operator 
happens to be, he has complete control 
over the selective switching of the three 
main feeder cables emanating from each 
station. The two outer cables skirt op- 
posite sides of the yard while the third 
feeder runs through the center. This 
segregation was to prevent one bomb 
te ee eee hit from taking out more than one sec- 
THE WELDING SUBSTATION eliminates the use of portable machines, ‘°" Of feeder. At the approximate 


Trenching, in a rectangular loop, runs under the two lines of machines to the center line of the y ard (from the main 
segregating switch panels (seen in the background). substations) sectionalizing switches are 
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located to isolate a damaged section in 
case of'trouble. These 13.8 kv. feeders 
are.3/C 250,000 cir mils paper insulated 
with shielding tape and lead sheath in- 
stalled in underground duct. 
Twenty-two General Electric indoor 
unit substations are located at the va- 
rious utilization points, transforming 
1000 kva. from 13.8 kv. to 480 volts. 
Adjacent stations are fed alternately 
from different main feeders and their 
secondaries tied together through inter- 
locked tie-switches. Increased flexibil- 
ity is attained in this manner, so that 
if a section of a main feeder is damaged, 
its load may be fed through the second- 
ary of the adjacent station whose pri- 
mary is supplied from another feeder. 
The tie-switch is key interlocked to pre- _ sees 
vent paralleling of transformers. FIVE-POINT SECTIONALIZING SWITCHES are placed at approximately the 
Substations are located in alternate center of each main feeder. Thus if a section is.damaged by a bomb hit (or 
head-houses and the various fabricating for any reason) the section can be quickly isolated. Since adjacent substa- 
shops. The largest part of the load is tions are fed from different sections, and provided with secondary tie 
welding. In each substation are banks switches, enough power is assured to carry on emergency work until the 
; damage is repaired. A bank of small auxiliary lighting transformers are seen 
of from four to ten constant potential on the left. 
m-g welding machines rated at 70 volts, 
1500 amps. The floor is trenched in 
rectangular form so that the heavy 
ground cable can be looped around under 
all machines. The trench also carries 
the other cables through proper switch- 
boards and then underground to the 
shore-boxes on the piers. 
An interesting side light is the method 
of grounding. They had a difficult time 
securing a ground which would satisfy 
the requirements. Finally, holes were 
drilled to below water level, and pipe 
that would accommodate 2,000,000 cir 
mils bare conductor was driven down. 
The conductor was then dropped the 
full length of pipe and welded to it at 
the top. This was done in each of the 
substations and the bare conductor was 
then lugged to the 2,000,000 cir mils 
ground loop. All the 2,000,000 cir mils 
[Continued on page 64] 





SHORE-BOXES ON THE PIER re- 
ceive the four services from the head- 
house substation. Three are taken 
directly over ship-side while the weld- 
ing service is first taken to the welding 
grids (for welding current adjust- 
ment) and then up to cable racks. 


THE MAIN SUBSTATION is merely a 
switching point where the power com- 
panies’ 13,800 volts is received and 
distributed throughout the yard. On 
the operator’s right is the carrier-cur- 
rent remote control unit. 


; 25 


Electrical Contracting, November 1943 








ELECTRON 
PROTON 





Hyorogen Atom 


NEUTRON 





Heuum Atom iy 























undamentals of ELECTRONIC 


ratus is more imaginary than real. 

While the science of electronics deals 
with the generation and flow of electrons 
as the name implies, it is no more 
mysterious than any other electrical or 
magnetic phenomena. To many persons 
the word electronics immediately sug- 
gests radio apparatus, light beam con- 
trolled door opening mechanisms, elec- 
tronic timers, spot and seam welding 
controllers. These devices appear to be 
very complicated to many persons as the 
fundamental principles of operation are 
not thoroughly understood. The elec- 
tronic tube is not a novelty, but is a 
very useful tool which alone possesses 
characteristics to perform a particular 
operation much better than any other de- 
vice. Tubes are often used to function 
the same as a single pole manually 


T= complexity of electronic appa- 


operated knife switch or as a single 
pole magnet operated contactor. How- 
ever, in certain characteristics the tube 
surpasses the knife switch or contactor as 
its speed of operation is infinitely faster 
and very little energy is required to initi- 
ate or stop current flow. An outstanding 
contribution to the elimination of dust 
in steel mill motor rooms, generating 
stations,-and homes was made by the 
application of electronic means to an air 
cleaner known as the Precipitron. This 
device is capable of removing dust 
particles which are as small as 1/250,000 
inch in diameter from the air. Recent 
developments in induction heating and 
the curing of plastics show promise for 
a great future in the application of 
electronics to that industry. A _ thor- 
ough understanding of electronic tubes 
and circuits will provide solutions to 





THE FIELD OF INDUSTRIAL ELECTRONICS j. particu- 
larly important to the readers of Electrical Contracting in these days. 
Phenomenal progress has been made. More is in prospect. 

Articles describing various phases of industrial electronics have appeared 
regularly in these pages and further reports on developments in this important 
field for electrical men are scheduled for forthcoming issues. 

The electromagnetic and thermal characteristics of electrical circuits with 


which most of us are familiar through 


are not always enough for understanding the operation of electronic 
It is the purpose of this series of articles to provide additional 
background in the fundamentals of. electronic tubes with particular emphasis 


apparatus. 


on their use in industry. 


This series has been specially written for the readers of Electrical Con- 
it is a further step toward a thoroughly comprehensive treat- 


tracting. 


ment of this important and timely subject in these pages. 
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fong training and experience, however, 





Editor 


the seemingly impossible problems. 

In reality, the flow of current in a 
wire, the generation of electrical energy 
by rotating machinery, or the creation of 
energy by chemical means could also be 
included in the realm of electronics as 
there is a movement or flow of elec- 
trons in the external circuits. The arc 
lamp which produces a dazzling light 
from the current flow between two car- 
bon rods or the arc drawn from an 
electric welding rod and the work are 
very good examples of electron flow. 
However, the arc lamp and welding 
apparatus are not usually considered 
electronic devices. In general, to limit 
the scope of this science, the word elec- 
tronics is usually associated only with 
apparatus in which the conduction cur- 
rent flows through a vacuum or gas- 
eous space. The vacuum tube detectors, 
rectifiers, amplifiers, or oscillators of a 
radio receiver, photoelectric tubes, neon 
signs, fluorescent lamps, X-ray appa- 
ratus, ignitrons, and thyratrons are all 
good examples of electronic apparatus. 

According to the electron theory, an 
electric current consists of a large num- 
ber of minute and electrically charged 
particles of matter which are called 
electrons and which flow as a stream in 
a conduction medium. The electron has 
a mass of 9 by 10°” gram and a charge 
of 1.59 by 10™ coulomb. A flow of one 
ampere of electricity requires 6.3 by 10” 
electrons to move past any point in a 
conductor every second. The electrical 
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Introducing the characteristics of elec- 
tronic tubes, how and why they are able 


to tackle industrial jobs. 


By Ralph B. Immel 


Control Engineer 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


impulse or energy is transmitted through 
the conductor at the velocity of light or 
186,000 miles per second. 

This theory also assumes that all mat- 
ter is made up of very small and minute 
particles that are known as atoms. As 
shown by Fig. 1, the atom consists of a 
positively charged nucleus or center 
known as a proton surrounded by one 
or more electrons. The nucleus of some 
atoms also contain one or more particles 
which have no electric charge and are 
known as neutrons. The atomic number 
of an element is determined by the num- 
ber of protons in the nucleus. A neutral 
atom has just enough electrons which 
always carry a negative charge to neu- 
tralize the positive nucleus. 

The electrons revolve about the posi- 
tive nucleus in a very definite path and 
are generally held to this fixed orbit. 
Whether a current will flow in a ma- 
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terial when an electro motive-force is 
applied between two points is determined 
mainly by the number of relatively free 
electrons in the material. In certain 
materials some atoms have one or more 
electrons which are comparatively free 
to move within the boundaries of the 
material; these electrons are known as 
relatively free electrons. When an emf 
is applied between two points on a ma- 
terial, the free electrons wiil be attracted 
to the more positive point. This stream 
of electrons constitute a current flow. 
If a current flows in a material when 
an emf is applied, the material is called 
a conductor and its conductivity is di- 
rectly proportional to the number of free 
electrons per unit volume of the ma- 
terial. Metals such as silver, copper 
or aluminum contain a great number of 
relatively free electrons and are con- 
sidered very good conductors. Ma- 


terials that have very few or no rela- 
tively free electrons, such as glass, 
or micarta, are called insulators. 

When an atom or a molecule (which 
is a group of atoms) has lost one or 
more electrons, it is no longer neutral 
and is known as a positive ion. The 
ion retains the approximate weight of 
the neutral atom or molecule but has a 
positive electric charge proportional to 
that of the freed or lost electrons. There 
are a number of ways by which elec- 
trons may be separated or emitted from 
the atom or molecule. 

When a swiftly moving electron in a 
gas collides with a molecule, the impact 
force may be sufficient to free or knock 
out one or more electrons. Production 
of electrons and subsequent positive ions 
by this method is known as ionization by 
collision. 

[Continued on page 100] 
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Electrical 
contract renegoti 
trical 


National Electrical Contractors As- 

sociation, held at Chicago’s Drake 
Hotel October 10 and 11, reviewed com- 
prehensively the numerous problems 
confronting the electrical construction 
industry today. Prime among these 
were recéding construction activities 
and the dilemma of contract renegotia- 
tion. 

After doing an outstanding war job, 
the construction industry now faces a 
depression in the face of prosperity. 
Group and session discussions sought 
the solution with diversification of activ- 
ities and plant maintenance construc- 
tion work heading the list. Those 
present facing renegotiation of govern- 


Ts: 1943 wartime convention of the 


TOP to BOTTOM 
DETROITERS H. A. Carr (left), Carr- 
Weller Engineering Co.; and C. C. 
Cadwallader, secy.-mgr., Detroit Chap- 
ter, NECA, relax between sessions. 


NEWCOMER to NECA conventions, 
F. B. Gorton (right), Keystone Elec- 
tric Co., Erie, Pa., is well taken care 
of by E. C. Carlson, Youngstown. 


RELAXING after the adjournment of 
a successful convention are (I to r) 
George E. Wickman, District Manager, 
Wiring Materials, G. E. Co., Chicago; 

- R. W. McChesney, president and Larry 
W. Davis, general manager, NECA. 


PRACTICALLY NEIGHBORS, as the 
crow flies, are contractors G. C. Burke 
(left), City Electric Co., Seattle, 
Wash.; and C. H. Simpson, C. H. 
Simpson & Son, Cheyenne, Wyoming. 


SUNNY CALIFORNIA group includes 
(i to r) T. L. Rosenberg, Oakland; 


A. L. Stone, Los Angeles, and Clyde L. 
Chamblin, San Francisco, all just a 
stone’s throw away from each other. 


construction i 





prospects, 


the field of elec- 


nee opportunities highlighted 
nd Annual NECA Convention at Chicago. 


ment contracts leaned heavily upon the 
counsel of the association and members 
already experienced in this new activity. 
Other subjects included organization, 
public relations, postwar planning, labor 
and estimating practices. The general 
picture was that of some 250 contractors 
seeking a clarification of their position. 


Sunday 


Wm. McGuineas, president of the Chi- 
cago Chapter, NECA, welcomed the 
delegates to the city, and suggested the 
curbing of unethical bid shopping by 
submission of bids to the prime contrac- 
tor within a definite time limit with bids 
being opened in the presence of the sub- 
contractors. 

In his annual report to the convention, 
Robert W. McChesney, president, re- 
viewed the pertinent problems confront- 
ing the contractors. Said he, in part, 
“The most perplexing problem facing 
us today is idleness in the construction 
industry—the result of: the completion 
of the Federal Government’s War Con- 


struction Program; the War Production | 


Board’s restrictions on non-essential 
construction; and the performance by 
inexperienced maintenance crew of 
construction work in industrial plants. 

“This situation has been brought to the 
attention of the War Production Board 
through the Construction and Civic De- 
velopment Department of the U. S. 
Chamber of Commerce. It is the inten- 
tion of the Construction Industry Com: 
mittee to present this to each of the 
affected government agencies to convince 
them our industry can assist further in 
the war effort, and by so doing release a 
large number of less skilled manpower 
to fill shortages which are so critical. 
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DRAKE HOTEL, CHICAGO 


Here is an opportunity for employment 
that should be explored by each of us. 

“Another problem is renegotiation of 
contracts and sub-contracts for Federal 
Government work. We do not believe 
the Act was ever intended to include 
our industry for various reasons, there- 
fore, we submitted those reasons to the 
Committee of Ways and Means of the 
House of Representatives at a hearing 
of that Committee on September 14, 
1943.” 

General Manager L. W. Davis, in a 
most complete report to the convention, 
outlined in detail the association acti- 
vities and progress during the past year. 
Among those listed were the following: 

Government Policies—Upon issuance 
of MPR 251, NECA immediately filed 
protest with OPA and all members of 
Congress. When OPA failed to act 
on the formal protest as required by 
law, NECA started action in the Emer- 
gency Court of Appeals, resulting in 
the withdrawal of the more objection- 
able features by an amendment on 
March 22, 1943. On July 31 OPA 
met with 75 construction industry rep- 
resentatives and submitted a proposed 
revised MPR 251 designed to apply to 
all residential occupancies. NECA has 
filed a formal protest against this fur- 
ther arbitrary proposal and will follow 
it up. 

Renegotiation—On September. 14, 
1943, Mr. Davis appeared before the 
Committee on Ways and Means of the 
House of Representatives, who were 
conducting hearings on renegotiation of 
government contracts, and presented a 
statement on behalf of NECA asking 
specifically for the following three 
amendments to the present Renegotia- 
tion Act: 


1. That the construction industry be 
exempted from the application of the 
Contract Renegotiation Law, since costs 
are predetermined by competition or ne- 
gotiation. 

2. That contracts entered into prior 
to April 28, 1942, be exempted. 

3. That the Act be amended to in- 
corporate losses as well as profits. 

Present Congressional attitude seems 
to indicate that repeal of the Act is 
unlikely ; renegotiation may continue to 
be figured before taxes; minimum vol- 
ume subject to renegotiation may be 
raised to $500,000; provision may be 
made for appeals from the Renegotia- 
tion Boards’ decision to the Tax Court 
of the United States; the Renegotiation 
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TOP to BOTTOM 

AMONG MICHIGAN’S delegates were 
A, F. Gould (left), Central Electric 
Co., Battle Creek, and B. C. Fowler, 
Barker-Fowler Electric Co., Lansing. 


FATHER AND SON combination at 
Ernest Freeman & Co., Chicago con- 
tractors, comprises W. W. Giesen, Jr., 
and W. W Giesen,:Sr. (right). 


EXECUTIVE COMMITTEEMAN 
George L. Gamp, St. Louis, discusses 
his recent election with Russell E. 
Vierheller (left), manager, St. Louis 
Chapter, NECA. 


SESSION RECESS finds (I to r) con- 
tractors L. C. Hansberger, Nashville, 
Ténn.; O. V. Scott, Miami, Fla.; and 
J. N. Stansell, Nashville, Tenn., dis- 
cussing mutual problems, 


A BIT OF TEXAS among New York- 
ers is portrayed by (I to r)- Lou Ken- 
nedy, New York; Eugene Ashe, Fort 
Worth; and Steve O’Brien, New York. 
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JOSEPH D. KEENAN, vice- 
chairman, WPB, Washington, 


assured the contractors of 
WPB’s support of a plant 
maintenouce construction 


program. 


Boards may be required to recognize 
costs that are accepted by the Treas- 
ury for income tax purposes (except 
large salaries) ; a single impartial board 
may be substituted for the several 
boards of the separate agencies. 

Postwar Planning — By cooperative 
joint action of NECA and IBEW, a 
Labor-Management Planning Commit- 
tee for the Electrical Construction In- 
dustry, composed of five members of 
NECA and five IBEW representatives, 
was set up in April of this year to get 
facts and create proposals for necessary 
adjustments in the electrical construc- 
tion industry to meet postwar condi- 
tions. 

Other Planning Groups—NECA is 
cooperating closely with the Chamber 
of Commerce of the United States. 
President McChesney is a member of 
the Construction and Civic Develop- 
ment Department Committee, Paul 
Geary of the Postwar Construction 
Subcommittee of the Chamber of Com- 
merce and Larry Davis of the Pro- 
gram Committee of the Chamber’s Con- 
ference Committee on Urban Problems. 
Mr. McChesney represents NECA and 
the electrical contracting industry on 
a newly established Joint Construction 
Industry Advisory Committee composed 
of 22 presidents of contracting, subcon- 
tracting, home building, manufacturing, 
distributing, professional, financing and 
real estate associations. 

Council on Industrial Relations— 
While the Federal Government has 
jurisdiction over all wages, the Coun- 
cil on Industrial Relations now acts 
only upon disputes between local Chap- 
ters of NECA and local IBEW unions 
on all matters other than wages. R. W. 
McChesney is chairman of the Coun- 
cil on Industrial Relations for the Elec- 
trical Construction Industry, succeed- 
ing L. K. Comstock who resigned be- 


30 


NEW MANAGER of the Kan- 
sas City Chapter, NECA, 6. V. 
“Denny” Dameron took over 
when “Pete” Bryant moved 
to Texas to be manager of 
the new Dallas Chapter. 


gates at Chicago. 


cause of responsibilities as chairman of 
the Board of Review under the Stabili- 
zation Agreement. 

Wage Adjustment Boards—Because 
the National Labor Board and the 
Wage Adjustment Board have had a 
tendency to create seemingly conflict- 
ing wage scales in various localities, 
the National War Labor Board and the 
United States Department of Labor are 
now considering the establishment of a 
Construction Industry Panel of the Na- 
tional War Labor Board. NECA will 
probably be represented on the panel by 
Assistant General Manager Paul Geary. 

National Apprenticeship Program— 
More than 100 apprenticeship commit- 
tees have been set up in the electrical 
construction industry following recom- 
mendations of The National Joint Ap- 
prenticeship Committee for the Elec- 
tricak Construction Industry—a cooper- 
ative NECA and IBEW program. Be- 
cause of wartime needs, the Federal 
Committee on Apprenticeship and the 
Federal Apprenticeship Training Ser- 
vice was transferred from the Division 
of Labor Standards, U. S. Department 
of Labor to the War Manpower Com- 
mission. It is hoped the field staff will 
be held intact for the duration to assure 
its return to the Department of Labor 
after the war. 

Public Relations—NECA has insti- 
tuted a public relations program to cre- 
ate a better public understanding of the 
services of NECA members. Opening 
gun was a pictorial promotional booklet 
“Electrified Production” mailed to thou- 
sands of prospective buyers of contract- 
ing services. A double-page display in 
Sweet’s Catalog Service is another step 
in the expanding program. 

Reporting on the field activities of 
the association, Paul Geary stated that 
there are now five field representatives 
covering the country helping to encour- 


W. H. GARDNER, represent- 
ing the Committee for Eco- 
nomic Development, 
ington, outlined the activities 
of that group to NECA dele- 


M. H. HEDGES, co-chairman, 
Labor-Management Commit- 
tee for the Electrical Con- 
struction Industry, Washing- 
ton, presented the commit- 
tee’s report on Postwar Plans. 


Wash- 


age the awarding of electrical work to 
qualified electrical contractors, solving 
local labor and cooperation problems and 
adding members. 

The activities of the Committee for 
Economic Development were outlined 
by W. H. Gardner, sales manager, Key- 
stone Steel & Wire Co., Peoria, IIl. 
He stated that the CED goal is to pro- 
duce a postwar high productivity in 
private enterprise—to ‘find a job for 
every man that comes back from the 
war. The CED operates by making 
surveys of business in individual com- 
munities. Mr. Gardner revealed that 
Peoria will be able to employ almost as 
many men as are now employed when 
peace comes. 

Joseph D. Keenan, vice-chairman, 
WPB, Washington, D. C. stated that 
WPB is greatly concerned with the 
present labor shortage and is trying to 
utilize the contractors and their men 
who are now out of work. One chief 
concern is the practice of plants train- 
ing inexperienced people to do elec- 
trical construction work. He urged 
contractors to go after this work, to 
utilize their idle men and equipment and 
so release these electrical trainees for 
other jobs in the plant. He suggested 
the use of electrical contractors for elec- 
trical work in planes, ships and on the 
production line and pledged WPB sup- 
port to such a program. “There will 
be necessary wage adjustments compar- 
able to those now paid in plants’, he 
warned, “but this is no time to split 
hairs”. Its going to mean a big selling 
job and a cooperative effort between 
contractors, labor, and management, he 
concluded. 

While leading a legal clinic on rene- 
gotiation and taxes, Col. O. McGuire, 
General Counsel, NECA, cautioned the 
delegates that the law does not provide 
any standard method of renegotiation— 
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the, system used depends upon local 
boards. Members of these boards are 
not the men the contractors have dealt 
with during the job and hence may 
know little about the actual job or the 
contractors method of operation—hence 
the need for a clear concise story on the 
part of the contractor. The Boards only 
have the power to determine how much 
the contractor must refund but cannot 
force him to sign a statement that he 
will do it. Their only recourse is 
through a suit instituted by the U. S. 
Department of Justice when the con- 
tractor has a chance to justify his ac- 
tions. Col. McGuire also cautioned the 
delegates against renegotiating with 
agencies for whom they did no work 
since such agencies have no authority in 
this respect. é 
M. H. Hedges, co-chairman of the 
Labor-Management Planning Committee 
for the Electrical Construction Industry 
opened the afternoon session with a 
very comprehensive report on Postwar 
Plans and Recommendations. The com- 
mittee’s recommendations were based on 
the fact that the 1943 peak of construc- 
tion was $6,700,000,000 compared to a 
1942 peak of $13,500,000,000 and a 1940 
peak of $7,000,000,000. The annual pre- 
diction after this year is $3,500,000,000 
—lower than 1933, if price levels are 
taken into account. The recommenda- 
tions made included the following: 


1. Try for industrial maintenance 
work (of the construction type) through 
a readjustment of wage rates compar- 
able to those now paid in plants. Also 
electrical work in shipyards and plane 
plants. 

2. Stabilization of the electrical con- 
struction industry through an annual in- 
come plan which should be reviewed 
again and tried locally. If successful 
then it can be tried on a national scale. 

3. Strong local chapters of NECA 
should be organized and maintained. 


ROCHESTER, N. Y., delegation in- 
cluded (I to r) John Downs, IBEW 
business manager; E. J. Dwyer, Dwyer 
Electric Co.; and W. J. Quinlin, secre- 
tary, Rochester Chapter, NECA. 
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TOP to BOTTOM 
BRAVING CHICAGO’S windy city 
reputation are Californians (Il to r) 
W. J. Varley, San Francisco; and con- 
tractor M. L. Poundstone of Porter- 
ville, where they really grow oranges. 


RENEGOTIATION and all its com- 
plexities is discussed by (I to r) O. F. 
Wadleigh, The Sanborn Electric Co., 
Indianapolis, Ind.; and Carl Althoff, 
Althoff-Howard Electric Co., Evans- 
ville, Ind. 


FAR NORTHWEST is represented by 
Spokane, Washington contractors (I to 
r) H. B. Tinling; H. A. Smith; Paul 
Heydon, manager, Spokane Chapter, 
NECA; and John F. Boothe. 


COAST TO COAST hookup on con- 
tracting problems with Linc Bush 
(left) New York City and L. H. Spott, 
Oakland, Calif., exchanging views. 


E. E. ISMOND, Cleveland, Ohio (left) 
and Paul Geary, Assistant General 
Manager, NECA, discuss association 
problems. 


4, Local unions should merge and 
solidify where feasible in areas to meet 
changing conditions. 

5. Individual electrical contractors 
should emphasize selling and distribu- 
tion, and be made sales outlets for: elec- 
trical equipment. 

6. Each community should have one 
or more electrical contractors to handle 
house wiring and repair work. Unions 
should supply specialists in these fields 
at adjusted wage rates. 

7. Apprenticeship training should be 
maintained for the men coming back 
from the war. 

8. Union functions in all matters 
should result in the efficient conduct of 
the worker. 

9. A training program to assure the 
availability of electrical workers in 
each branch of the industry. 

10. See to it that electrical materials 

[Continued on page 106] 


STEEL TOWNERS from Pittsburgh, 
Pa., include (1 to r) J. E. Hale, Hale 
Electric Co.; brothers W.C. and D. R. 
Ross, Ross Elec. Eng. and Construction 
Co.; and D, S. Jones, Hale Elec. Co. 
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Enelosed Trolleys Serve Cranes 


Open trolley hazards on hoists and cranes are eliminated by 


enclosed trolley systems installed by Midwest contractors. 





ENCLOSED TROLLEY system energizes motors of this 


bridge crane in a Michigan war production plant. 
shows mobile trolley on crane motor circuit. 





ELEVATOR LIFT MOTORS in this 
conveyor system in a Chicago plant 
are fed by three vertical runs of trol- 
ley duct (indicated by arrows). Limit 
switches control conveyor motors. 
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ASS production in industry de- 
M pends to a considerable extent upon 

an efficient, trouble-free materials 
handling system, involving various types 
of overhead fanes, conveyors and other 
mobile equipment. In the heavier indus- 
tries much of this equipment is motor- 
ized, hence the problem of trolleys, col- 
lectors and general electrical distribution 
to the mobile cranes presents itself. 

In the past, the conventional method 
of supplying power to such equipment 
was the stringing of bare trolley con- 
ductors for long runs and the use of 
flexible cables for short gantry crane 
runs and conveyor elevator lifts. Be- 
cause of the very nature of the opera- 
tion, adequate mechanical protection of 
bare trolley conductors was impossible 
and they were always subjected to me- 
chanical injury and abuse and possible 
short circuits through accidental contact 
with equipment being handled. 

To overcome this hazard and assure 
adequate protection to crane distribution 
circuits, three midwest war plants used 
enclosed bus systems of the flexible 
trolley type to serve their mobile over- 
head handling equipment. 

In a Michigan plant, the Koontz- 
Wagner Electric Company of South 
Bend, Indiana, installed a long run of 
Trolley-Closur above one end of a heavy 


GANTRY CRANE HOISTS are served by double trolley 
duct (see arrows) in a Norwood, Oh 
is fed through a flexible connection to trolley. 


io, plant. Hoist circuit 


bridge crane to feed power to its motors. 
The current collector trolley rides along 
the enclosing duct, following the crane 
bridge along the entire run. A flexible 
connection ties the trolley in with the 
bridge motor circuit. A similar scheme 
of flexible electrical distribution was em- 
ployed to serve miscellaneous motors on 
the floor below. A Flex-A-Power sys- 
tem mounted between the steel building 
and crane rail columns and supported by 
intermediate angle iron brackets runs 
the length of the work area. 

Bare trolley conductors and long flex- 
ible connections were eliminated in the 
electrical service to a series of gantry 
cranes in a Norwood, Ohio machine tool 
plant. Although the gantry itself was 
manually propelled, the hoisting mechan- 
ism was motorized. The electric hoist 
is fed by a length of Trolley-Closur 
which parallels the hoist beam and is in 
turn fed by a long run of similar enclosed 
duct mounted to the building beam above 
the gantry support. 

The same scheme of mobile distribu- 
tion was used by Kelso-Burnett-Fries- 
Walters, joint venturer electrical con- 
tractors in a Chicago defense plant. 
Here three vertical lengths of Trolley- 
Closur were installed in an open shait 
of an elevator lift to energize the motors 
of the lift. 
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Polarity of brushes for clockwise armature 


TABLE II 


s for counter-clockwise armarure rotation 
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Polarity of DC Field Coils 





FIELD 


sign and repair of d.c. armatures 
and a.c. stators are well known by 
engineers and repair men, compara- 
tively little data has been presented 
covering the field coils of direct current 
motors and generators. This series of 
articles will cover basic foundation for 
polarity of field coils, determination of 
rotation, polarity of brushes, how po- 
larity and rotation and methods of 
winding field coils are affected by type 
of armature winding and how these are 
coordinated in developing a wiring dia- 
gram. 

The rotation of the armature in a 
motor and the brush polarity in a gen- 
erator are dependent upon the basic 
location and polarity of one main or 
commutating field coil. In most cases, 
the basic field coil, main or commutat- 
ing, is located on the vertical center line 
of frame and the coil is fixed on the 
lower part of the frame. 

The polarity of the basic main field 
coil may be either a magnetic south or 
north pole. In this series the basic main 


Btn wot « the details of the de- 
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COIL 


When the main coil is on the center line—first 
of a series of articles on the polarity of field coils. 


B y A ° Cc ° R Oe, Design Engineer 


Westinghouse Elec. & Mfg. Company 
East Pittsburgh, Pa. 


field coil will be fixed as a magnetic 
south pole. 

Fig. 1 and tables I and II provide all 
basic data for motors or generators 
that are made with a main field coil on 
the vertical center line of the machine. 
li the machine under consideration has 
the basic main field coil a magnetic 
north pole, tables I and II can be used, 
but the commutation coil A will be on 
the right, or clockwise, from the basic 
coil. 

If one main pole is established in 
both magnetic polarity and in position, 
and if the armature winding to be used 
is known, the commutating pole and 
brush polarity can be determined for 
any direction of armature rotation, in 
either a motor or generator. Also, a 
standard for predetermining the current 
flow and entrance in the basic main field 
coil can. be set. 


Basic Pole Location 


For motor or generators having four 
or more main poles, one main pole can, 
[Continued on Page 64] 








Main coil 
south polarity 
onvertcal centerline 







Plus brush 
in for motor 


Negative brush 
Out for mofor 
In for generator 


* See tables /and2 


Vertical centerline 











FIGURE 1—Standard brush polarity 
for clockwise or counter-clockwise arm- 
ature rotation, motor or generator, lap 
or wave windings. Basic main field coil 
is on vertical center line of frame. 
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FIGURE 2—Current flow in basic main 
coil of south polarity. Open or crossed 
coil faces commutator end of frame. 
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DRIVEN MACHINE 





CLOSED CYCLE CONTROL SCHEME 








other generator in that it supplies 

electrical power to electrical loads, 
such as the field windings of a driving 
motor, the excitation field of another 
generator, or even the armature wind- 
ings of a driving motor if the power 
demands are not excessive. 

It differs however with respect to 
internal design. It has two sets of 
brushes. One set which is short circuited 
and another set which provides output 
power to the connected load. Several 
fields are also provided so that any num- 
ber of differing signals may be recorded 
and have the desired effect on the output 
power. The external appearance of this 
unit is however the same as that of any 
other m-g set. 

The more important aspects of this de- 
velopment are the differences in oper- 
ating principles and characteristics. By 
use of the short circuited brushes and a 
compensating field winding, a precise 
electrical balance is created so that the 
smallest electrical signal will release 
many kilowatts of power to electrical 
systems. In the conventional generator 
full voltage is delivered from full field 
excitation with current variations fol- 
lowing the pattern of load demands. 
In the Amplidyne, an extremely weak 
excitation field furnishes the magnetic 
paths with a variable flux, and conse- 
quently a variable output voltage is 
obtained from the armature brushes. 
This same result can be obtained from 
standard motor-generator equipment but 
the extremely quick response is obtain- 
able (on the order of 6 cycles) only by 
utilization of amplidyne principles. 


Toc Amplidyne generator is like any 
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AMPLIDYNE 


Power Amplifier 


Amplifications of 40,000 to 1 are obtain- 
able with this new type generator. 
circuited armature permits control of up to 
25 kw. output by a power signal in the 


Short- 


order of one-half watt. 














AMPLIDYNE REFERENCE FIELD 
(3-4) is excited by constant voltage 
power supply and opposes amplidyne 
control field (1-2), excited by main 
generator output voltage. The ampli- 
dyne output excites the main gen- 
erator field. 


The excitation field is made weak 
intentionally so that it can be easily 
controlled from one extreme to the 
other. This control field induces a 
low voltage in the armature circuit per- 
mitting the brushes to be short-circuited. 
The short-circuit causes full rated cur- 
rent to flow in the armature conductors 
setting up a heavy armature flux at right 
angles to the control flux. Brushes, set 
at 90 electrical degrees from the short- 
circuited brushes, will then pick up an 
amplified voltage which varies in the 
same pattern as the control field flux. 

For example, a weak signal voltage, 
which measures the speed of a driving 


LIGHT VARIATION in photo-electric 
device is electronically amplified and 
supplied to voltage field (1-2) where 
it is compared to reference field 
(3-4). Any difference causes the 
amplidyne to operate the reel-shift 
motor. 


motor, can be applied to the Amplidyne 
field. If the speed should tend to de- 
crease, the signal voltage would de- 
crease, resulting in a decreased voltage 
output of the armature. The output leads 
of the generator are connected to the 
shunt field of the driving motor, and 
therefore, as the applied voltage de- 
creases, the field strength is reduced and 
the motor speeds up. If the motor speed 
should then increase beyond the preset 
value, the entire control operation 
would work in reverse. Thus driving 
speed over the entire load range can be 
held absolutely constant. 

The Amplidyne is essentially a two- 
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jn-one generator and externally looks 
like any ordinary single unit. 

The accompanying set of diagrams 
explains in detail how this amplifier 
generator works. A basic understanding 
of the operating principles and charac- 
teristics will point up many applications. 
The Amplidyne has already proven itself 
in the industrial field. Two simplified 
wiring diagrams are shown here of 
applications where the Amplidyne fur- 
nishes closely controlled current for mo- 
tor or generator excitation. From these 
aplications others will suggest them- 
selves. 

Referring to Fig. 1, in the conven- 
tional type generator, the field is carry- 
ing an exciting current I, which pro- 
duces an excitation flux g, Brushes are 
placed in the conventional manner—in 
quadrature to the flux. As the armature 
rotates, the conductors cut this flux ¢,, 
and induce a voltage FE. across the 


| armature winding. However, since no 


load is connected, no current is carried 
in the armature conductors. 

Fig. 2, a load is connected to the 
armature output and full load current 
I, flows in the armature circuit. This 
current sets up an armature flux ¢g, in 
the direction shown. 

Fig. 3, suppose we reduce the field 
excitation to one-one hundreth of the 
original amouftt. Then the excitation 
flux, the armature voltage and the arma- 
ture current is only one percent of their 
original values. The armature flux ¢, 
is likewise reduced to one percent of its 
original value. 

Fig. 4, assume that the internal re- 
sistance of the armature circuit is 1/100 
of the original load resistance. With the 
same weakened field, short-circuit the 
brushes, and the armature current will 
immediately assume its original full 
value, producing the full value of flux ¢.. 

Fig. 5 and 6, by placing brushes at 
right angles to this armature flux @&, a 
voltage E, and current I; is obtained 
which may be furnished to any load. 
However, since this current I; will gen- 
erate a flux g, that is much larger than 
%, (the control flux), it must be neu- 
tralized by adding, in series, a compen- 
sating field winding which will produce 
a flux —¢g,. These two fluxes will be 
exactly opposite and equal and will thus 
neutralize each other. 

In this manner, the small field wind- 
ing F,-F, can be considered a control 
shunt field in that the slightest change 
in its current value will be many times 
amplified in the output. 

Typical of obtainable amplification: 
the control field excitation requirements 
for typical 1800 r.p.m. Amplidyne gen- 
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erator ratings between 4 and 25 kw., 
vary from .25 to .75 watts excitation 
with rated current output and 80 percent 
rated volts; giving power amplifications 
from 2500 to 40,000 to one. The larger 
values of excitation and amplification 
apply to the larger ratings. 

Power amplification and rate of re- 
sponse are inter-related. As amplifica- 
tion increases, rate of response de- 
creases. The primary purpose of keep- 
ing the control field as small as possible 
is to get rates of response on the order 
of 1/10 of one second. This amounts 
to about 6 cycles when interpreted in 
60 cycle power language. 

As will be seen in the application wir- 
ing diagrams more than one control 
field is used. A reference control field, in 
general, is such as to give full output 
of the generator. A second, or some- 
times a combination of several addi- 
tional control fields will be such as to 
produce a control flux that will oppose 
the reference field flux thus keeping the 
output at any desired value. 

These additional control fields are the 
ones which pick up the signals from the 
driven element being controlled, and 
transpose them into the desired output 
values. The Amplidyne is almost always 
used in a closed-cycle control scheme. 

For example, a measuring device will 
interpret, in electrical signals, the out- 
put voltage of a generator. A voltage in- 
crease will give a signal decrease or 
vice-versa. These signal fluctuations 
are applied to the control field of the 
Amplidyne, decreasing or increasing its 
output to the generator field which 
in turn will increase or decrease the 
generator output voltage as the case 
may be. This is termed closed-cycle con- 
trol and is illustrated by the accom- 
panying diagram. 


Application 


The characteristics of the amplidyne 
are such that its field of application is 
extremely broad. It can control speed 
accurately over any width of speed 
range or load range. It can limit loads 
to prevent shocks and stresses set up by 
heavy currents in the equipments’ wind- 
ings. It can hold tension, speed up ac- 
celeration, regulate current, voltage or 
power factor, or it can position material. 

The important aspect is that Ampli- 
dyne output can be varied from zero to 
full in six cycles (plus or minus depend- 
ing upon size). This quick response is 
made possible through short-circuiting 
of one set of brushes permitting a small 
(but easily controllable) signal for main 
output control. 
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Will Standards 


Be Restored 


It took 40 years to build the Na- 
tional Electrical Code up to a strong, 
vital force in protecting the public 
from electrical hazards. Electrical ma- 
terial standards have had a parallel 
growth. The war has cut deeply into 
both. Will they be restored to pre- 
war levels? Or have temporary 
amendments and standards for the war 
emergency permanently reduced the 
safety precautions it took so many 
years to develop? 

Those questions were at the core 
of much of the discussion at the recent 
Section meetings of the International 
Association of Electrical Inspectors. 
They are equally important to con- 
tractors and manufacturers. And di- 
recting the answers toward a full resto- 
ration of the strongest safety rules 
we can support is one of the primary 
postwar tasks ahead for the electrical 
industry. 

The orderly withdrawal of the emer- 
gency amendments and _ standards 
should be carried out as soon as ma- 
terial supplies make possible the return 
to prewar rules, even before the war 
ends, if possible. Then, those emer- 
gency amendments which recognize 
new products or new methods of per- 
manent value could be extended 
through the period necessary for for- 
mal Electrical Committee action. The 
transition need not be difficult but it 
will require hearty industry coopera- 
tion. 


Contractors for 


Production 


One of the most forthright and 
practical programs for the efficient use 
of electrical contracting crganizations 
and their skilled manpower, while 
major construction is on the decline 
under war restrictions, was voiced by 
Joseph Keenan, Vice Chairman for 
Labor of the War Production Board 
at the recent NECA conference in 
Chicago. 
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Keenan proposes that electrical con- 
tractors be brought into the war pro- 
duction program to wire ships and 
planes and to handle the burden of 
plant changeover work. His case has 
already been proved by those contract- 
ors who are working in the shipyards. 
Some, in fact, have won the Army- 
Navy E for the quality and distinction 
of their work. More yards should 
be urged to open their contract pro- 
cedure to permit contractors to take 
over the wiring of the craft under 
construction. 

The plan to use electrical con- 
tractors on the assembly lines of air- 
plane plants is equally practical. A 
bomber involves a prodigious amount 
of electrical work. Just as the skill 
and know-how of the building game 
proved invaluable in ship wiring it 
can be turned to the wiring of planes. 
It would bring large crews of experi- 
enced men with able management and 
supervisory staffs to fill the critically 
serious needs of the aircraft industry. 
And it would supply them with the 
least violence to the economic life of 
the area. 

The hitch, as in shipbuilding, is the 
difficulty of convincing management of 
the practicability of the operation. It 
is a selling job, but one that will bring 
direct benefit to the war production 
program. 


Growing Interest 


In Electronics 


With the cooperation of a_ local 
technical school, a group of Chicago 
contractors have organized a special 
course in industrial electronics. The 
rapid development of electronic equip- 
ment adaptable to needs of their in- 
dustrial customers has stirred an ac- 
tive interest in learning the basic 
theory necessary for a thorough under- 
standing of the possibilities and limi- 
tations of the new devices. 

It is highly significant that these 
men (and similar study is going on 
throughout the industry) are not con- 
tent to wait for a place in this im- 


portant new industry to appear spon- 
taneously. They are going out after 
industrial electronic business. And 
their normal business contacts with 
industrial customers will give them a 
fine opening to bring the many ad- 
vantages of electronic apparatus to the 
attention of planners now organizing 
their postwar thinking. 


Key to Modern 
Living 

Those of us who work with wiring 
and apparatus and lighting every day 
are inclined toward a prosaic point of 
view. Engrossed in categories and 
differences of detail, we lose the gla- 
mour of electrification and the sense 
of just what our job means to life 
and social progress. And it is good 
business to sit back every once in a 
while and renew our perspective. 

Adequate wiring has been called 
the key to modern living. That’s more 
than a good opener for a sales talk. 
It is, on critical analysis, a statement 
of reality. It is, in other words, a 
plain fact. 

Everywhere we turn, in industry or 
commerce, in the school or in the 
home, features of the surroundings 
which are “modern” depend, almost 
invariably, on some system of wiring. 
Light, automatic heat, air conditioning 
ventilation, the preparation and pres- 
ervation of food, entertainment devices, 
laundry equipment and so on all de- 
pend on the wiring system as vitally 
essential to their use and operation. 
The strength or ills of the wiring are 
directly reflected in the usefulness of 
these genii of modern living. 

In these days we are reading much 
of postwar building plans. Dream 
stuff, in part, is offered to a public 
anxious and willing to believe any 
fantasy about the “kitchen of the 
future” or “tomorrow’s office.” The 
day of reckoning is coming when “post- 
war” will be “today”. And the prom- 
ised gadgets will be on the way to 
customers. Since most of the pre- 
dicted postwar building developments 
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will depend in some way on electricity, 
and in substantial quantities at that, 
wiring must be ready. 

It isn’t too soon to start drawing 
new specifications for what adequacy 
will mean postwar. For then, even 
more than today, adequate wiring will 
be the key to modern living. 


More Metals 
Available 


Quantities of secondary aluminum 
are being made available for industrial 
and essential civilian products reflect- 
| ing the improved supply and inventory 








of this critical metal. Lighting fixture 

\ manufacturers were recently requested 

to seek allotments where the use of 

| aluminum could show a saving in 
manhours in fabrication or assembly. 

Another significant move has been 

the allocation of some copper for the 

repair of commercial buildings to pre- 

vent serious breakdown or life and 

property hazards. The release of cop- 

per for such use will go far toward 

protecting the public safety and pre- 

|} serving irreplaceable civilian facilities. 

It would be a serious mistake to 

leap to the conclusion that the brakes 

| are off and large supplies of critical 





materials just around the corner. 

There has been, however, important 

improvement in supplies and stockpiles 

and careful allotments of aluminum, 

copper and steel for essential civilian 
need will be slightly more liberal in 
the weeks ahead. 


Sharp Practice 
Cost-plus contracts have been so 
| carefully supervised, checked and 





double checked and margins trimmed 

so thin on government agency projects 

that profit is practically eliminated. 
| So long, however, as there is a “plus” 
| after cost that the contractor can 
count on, it is pretty much up to 
him whether he wants that kind of 
business. 

On small jobs, however, an account- 
ing method used by some smart young 
{ men trying to make a name for them- 
selves borders on sharp practice. 
Whatever small quantity prices the 
contractor must buy at, these boys 
price the work at maximum discounts. 
The result is often a big chunk out 
of the “plus” that must go to pay 
material bills. 
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Unfortunately, the contractor is 
usually loath to raise a fuss on a 
small job. He may be dickering for 
other work with the same agency. So 
injustices in pricing practice get by 
for want of a vigorous protest. 


Our Price 


Regulations 


The OPA has finally issued a direc- 
tive granting contractors the right to 
designate which of several pertinent 
price regulations they will use in their 
pricing formulas. The overlapping of 
MPR 136, MPR 165 and MPR 251 
was discussed over a year ago in these 
columns. There has been an ever 
present danger of technical violations 
of one regulation even while adhering 
strictly to the terms of another. The 
new directive will, at least, limit the 
liability for compliance to one set of 
rules. 

The next and most obvious step 
should be to eliminate the price regu- 
lations on construction entirely. Under 
existing limitations construction prices 
cannot contribute to inflation. 


Dimout Needs 


Review 


The furor over relaxing the dimout 
rules in the New York area that has 
kept the front pages busy there in 
recent weeks is a fair measure of how 
much the enforced darkness has 
troubled the people of that area. Once 
the question was raised as to whether 
present conditions warrant the Stygian 
blackness after sunset, the folks wanted 
more light and quickly. 

The high toll in street accidents and 
crime directly attributable to the dim- 
out is too serious a matter to permit 
the arbitrary maintenance of the strict 
rules without periodic review and ad- 
justment to the .changing circum- 
stances. 

When submarines were sinking our 
ships within view of the Jersey shore 
and using city sky glow to silhouette 
the craft for perfect shooting, the need 
to protect the ships outweighed all 
other considerations. The threat has 
been sharply reduced to the point, at 
least, where the Safety and convenience 
of the people of the coastal areas 
should be given more consideration. 
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> Predictions on when the war in 
the European theater will end is a 
subject appearing with unusual fre- 
quency these days in the small talk 
The consensus is 
that the finish after Christmas but 
before Easter will be political, with 
the German army still intact. One 
high ranking military man lightly 
parried a query by mentioning his 
25 dollar bet it wouldn’t be over by 
Official comment, how- 
ever, warns against such optimism. 


> Manpower now ranks as the Na- 


material. 


Quantities of all critical metals are 
better every month, some may be 
made available for civilian goods if 
their use will save manhours. Fur- 
ther sacrifices of civilian goods and 
services may be necessary in the 
presence of improved supplies of 
On October 1 the acute 
shortage areas had risen to 71. 


>The Army plan for contract ter- 
mination deserves aggressive busi- 
It is having rough 


to bitter 


political attack. Whatever defects 
in detail it may have, it has the 
great virtue of making possible a 
quick definite and fair settlement. 


P Repair parts for appliances will 
be easier as the result of OCR acti- 
A recent order on laundry 
equipment permits manufacturers to 


>A new loan system puts bank 
loans at the disposal of small busi- 
Regional agent of 
re-purchase agree- 
ments with banks on loans up to 


volume in 
August was $601,381,000 according 
to WPB. This is a 10 percent de- 
cline from July and 59 percent 
under the war peak activity of 


War housing remained at the 
July level with privately financed 
up five percent and government 
financed down 9 percent. Industrial 
facilities totaled $321,702,000 of 
which $131,013,000 was for factory 
construction and $190;689,000 for 






































































































































PRACTICAL METHODS 





INTERLOCK PREVENTS 
GRINDER JAMS 


INDUSTRIAL 





Metal chips and shavings—byprod- 
ucts of all machine tool plants—have a 
high salvage value, especially today 
when war requirements are dwarfing 
our metal supplies. The Tool Steel Gear 
and Pinion Company in Cincinnati, 
Ohio, have always salvaged this scrap 
and sent it back to their foundry to be 
used in charging their electric furnaces. 

Before being sent to the foundry, 
however, these chips are run through a 
grinder which spews them out in a 
usable form. Operating in conjunction 
with the indoor grinder is an outdoor 
elevator bucket conveyor which takes 
the ground chips from a collection 
chamber below floor level, hoists them 
up and throws them into a gravity 
chute which deposits them in charging 
cans in the plant yard. This chute is 
so mounted that it can swing in a 120 
degree arc and fill several cans in suc- 
cession. 

Formerly both the grinder and con- 
veyor motors were separately controlled 





BRIEF ARTICLES about practical methods of installation and maintaining 





electrical wiring and equipment and up-to-date estimating and office prec- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 





GRAVITY CHUTE guides ground 
metal chips from bucket elevator into 
empty charging cans ready to be sent 
back to foundry to charge electric fur- 
naces. If conveyor jams, motor of 
grinder will stop. To start grinder again, 
conveyor motor must start first. 


SCRAP METAL chips and shavings are loaded into the hopper of this chip grinder 
whose motor control is electrically interlocked with that of a bucket conveyor to prevent 
jams. 





by pushbuttons near the grinder hopper. 
Frequently, however, the elevator would 
get jammed causing its control relay to 
kick out. Unless the operators were 
aware of this, the grinder would con- 
tinue to operate and jam because the 
elevator was not carrying away the 
ground chips. 

To overcome this difficulty, Ray Strop- 
pel, maintenance engineer at the plant, 
rewired the controls of the two motors 
so they are now electrically interlocked 
through the holding coil circuit. If the 
conveyor jams, its control relay drops 
out, de-energizes the relay in the grind- 
er motor circuit and stops operation of 
the grinder. The interlock provides 
sequence starting with the conveyor 
motor starting before the grinder motor. 

The reduction of lost man-hours 
caused. by former grinder jams has 
more than returned the original invest- 
ment made in this small but important 
control change. 


I-BEAM SUPPORTS 
BUS DUCT SYSTEM 


WIRING 





Machine tools in a California aircraft 
plant are fed by plug-in type bus duct 
to secure the desired flexibility of elec- 
trical distribution. As in most plane 
plants, overhead clearances had to be 
kept obstruction-free. To facilitate un- 
hampered movement of machine tools, 
in case of relocation, the floor areas had 
to be kept as free of obstructions as was 
practicable. This meant a minimum 
number of floor supports to carry the 
duct running above double rows of ma- 
chine tools. 

- To meet these conditions the “125” 
Flex-A-Power duct runs were installed 
on the top side of steel I-beams sup- 
ported at maximum span lengths by 
tubular steel columns fastened to the 
beam and floor with floor flanges. Tap- 
offs to individual machines were made 
with fused plugs from the top side of 
the duct, with conduit extensions to the 
motor starters and controls. At the feed- 
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FOR DRAFTING ROOMS AND OFFICES 


A RECENT WPB order makes it possible to release this 
new Sylvania commercial fixture, which offers you out- 


standing flexibility of installation. 


Simple, smart, and modern in design, this new model is ideal 


Ge: CR”, for factory offices, drafting rooms, schools, and hospitals. 


1. Surface Shielded Its semi-direct light distribution provides real visual com- 
fort through shadowless and glare-free illumination. 

i) Light in weight, easy to install and maintain, it has a rela- 

tively small load (200 watts), which is seldom heavy enough 


2. Pendant Shielded 4. Pendant Unshielded to require the rewiring of existing circuits. 





And you get a complete, pretested package of light — with 
40-watt Sylvania Lamps, Mirastat Starters, and high-power- 
factor Dualamp auxiliary — completely wired and ready for 
installation. 


This model — unshielded C-200R and shielded C-201R — is 
available to you on a priority of A-1-] or better, with specific 
WPB approval required for continuous row installations. It 
carries Underwriters’ Laboratories inspection label and 
Sylvania’s own guarantee. Write for further details, specifica- 
tions, and prices. 


SYLVANIA 


INDIVIDUAL MOUNTING ELECTRIC PRODUCTS INC. 


“EVERYTHING THAT'S FINEST IN FLUORESCENT” ; Ipswich Mass 
’ ° 


INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, RADIO TUBES, OTHER ELECTRONIC AND ELECTRICAL DEVICES 


CONTINUOUS ROW MOUNTING 
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I-BEAM BRIDGE SPANS support rows of bus duct carrying flexible electrical dis- 


tribution to numerous machine tools in this west coast plane plant. 





TRAPEZE SUPPORT of beam at balcony showing feed-in box to duct run and an 


auxiliary piping system mounted to the beam span. 


in end of the duct runs, the beam sup- 
ports were suspended by trapeze hangers 
from the underside of a balcony with 
conduit circuits leading back to the 
main distribution center. 

Taking advantage of the supporting 
features of long I-beam spans reduced 
the floor column obstructions to an abso- 
lute minimum and provided an excep- 
tionally rigid support for the duct and 
channels for other necessary systems. 


VARIABLE FREQUENCY 
TEST PANELS 


INDUSTRIAL 





Before shipment of machine tools 
abroad, Heald Machine Company of 
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\Worcester, Mass., manufacturers of in- 
ternal grinders and precision boring 
machines, test each machine individually 
by turning out sample pieces for which 
the machine has been designed. The 
purpose is to make certain that the 
machine and the tooling will function 
properly and produce the required ac- 
curacies. To do this testing, a con- 
glomeration of frequencies and voltages 
must be available since standardiza- 
tion in European and Asiatic countries 
is practically unheard of insofar as fre- 
quencies and voltages are concerned. 
The motors and control are, of course, 
satisfactorily tested by the manufacturer ; 
the machine tool maker’s purpose of 
re-test is to eliminate “bugs” from 
the machine under actual working con- 
ditions before shipment from the plant. 
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The equipment consists primarily of 
a m-g set and a bank of autotransform- 
ers. A variable speed d.c. motor drives 
the synchronous generator. Through 
rheostat control, the speed of the driy- 
ing motor and consequently of the gen- 
erator can be adjusted to obtain the 
proper output frequency which can be 
varied from 25 to 60 cycles. The out- 
put leads of the generator go directly 
to the control panel, where a series of 
12 double throw switches giving a total 
of 24 positions or taps on both input 
and output of the autotransformers, pro- 
vide a voltage range of from 100 to 600 
volts. The switches controlling the taps 
in addition provide these voltages in 
either two or three phase. 

A continuous voltage range is made 
possible in that the tap switches give 
the approximate vicinity of voltage de- 
sired and by rheostat control of the 
generator field the exact voltage can 
be obtained. 

In addition to the tap switches and 
the two rheostat controls, the main 
panel carries the d.c. disconnecting 
switch, the feeder disconnects, a fre- | 
quency indicator and a voltmeter. 

Feeders emanating from the board 
are supplied to various outlets through- 
out the plant wherever tests are con- 
ducted. At these test points also’ are 
located another bank of outlets for 
standard services taken directly from 
the plant distribution system or from 
the m-g and transformer supply room. 
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THREE OUTLETS are provided at 

this test point for variable frequency and 

voltage service used in testing machines 
buili to foreign specifications. 





Rubber T: 
brands. S< 


1. Gu 
2. Sub 
3. Hig 
4. Hig 
5. Hig 
6. Uni 
7. Uni 
8. Exc 
9. Stro 
10. Col 
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Tensile Strength in Tape... 
Always important —Vital 


A high-grade friction tape should have and yet not break. This stretching is neces- 
sufficient strength to prevent breakage while _ sary to provide a firmly adhering, weather- 
wrapping. Tensile strength and elongation __ resisting protection for an electric wire or 


of rubber tape are vitally important because _ cable splice. 
the tape is applied in an elongated state and PANTHER and DRAGON Friction 
must be strong enough to stretch adequately | and Rubber Tapes more than comply with 
é; A.S.T.M. and Federal Emergency Specifica- 
tions for tensile strength and elongation. 
PANTHER and DRAGON Friction 
and Rubber Tapes are being specified and 
used by electrical contractors throughout 













the country. 





Rubber Tapes are available in both PANTHER and DRAGON 


brands. Sold Through Recognized Independent Wholesalers... 3313 


FRICTION TAPE RUBBER TAPE 


1, Guaranteed Footage 1, Guaranteed Footage 

2. Substantial Fabric 2. High Grade Compound 

3. High Tensile Strength 3. High Tensile. Strength 

4. High Dielectric Strength # High Elongation 

5. High Adhesive Strength §. High Dielectric Strength 

6. Uniform Thickness 6. Uniformity of Thickness 
and Width 


7. Uniform Width 7. Excellent Fusion 
8, Excellent Tackiness 8. High Insulation Resistance 


. , © a 
9. Strong, Durable Core 9. Excellent Tackiness P A N T i E 4 & D R A G 0 N 
30. Colorful, Attractive Boxes 10. Colorful, Attractive Boxes 


FRICTION AND RUBBER TAPES 


HAZARD INSULATED LB: ey ARTO} Mela 
WIRE WORKS tty THE OKONITE CO. 


WILKES-BARRE, PENNSYLVANIA «+ OFFICES IN PRINCIPAL CITIES 
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Let’s suppose you're flying a patrol and run out of 
gas far at sea. Your engine sputters, dies and—down 
you come. 


A tough spot. . . but almost before your ship hits the 
water you're clear and aboard the rubber raft stowed 
away for just such emergencies. 


Rugged, sea-worthy, these amazing boats have kept 
fliers and their crews afloat for weeks! No wonder they 
can take it—when you realize how carefully they are 
built; how rigidly materials and workmanship are 
tested and re-tested! 


On this life-and-death job “See-ability” through mod- 
ern improved lighting is playing an important role. 
It is helping eyes and fingers do their work faster, 


KEEP YOUR DOLLARS 
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FIGHTING 








Crash landings een wie sabia 2 : 









me 7 
“curtains.” Now, more and more asa 
our fliers come back. . . thanks to — Bs: 
mor eft e's ngoved | i 


“See- ability” is helping workmen 





more efficiently. It is speeding production—reducing 
“rejects,” increasing quality. 

In fact, in this as well as other vital war work, millions 
of Westinghouse Mazda Lamps are bringing better 
“See-ability,” helping set new peacetime lighting 
standards for the industrial world of tomorrow. 


Recommend Westinghouse Mazda Lamps to your 
customers who are on war work. Today’s lamps are 
brighter, longer-lasting, lower-cost than ever beforc! 
Westinghouse Electric and Manufacturing Company, 
Bloomfield, N. J. Plants in 25 cities... offices everywhere. 
Easy on the eyes (opposite page) ... Looking for broken threads 
in boat fabric. Here the operator must look directly into the 


light. How significant that Westinghouse Mazda Fluorescent 
Lamps were chosen for this critical task! 


BUY WAR BONDS 
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live to fight again!” 


MAZDA LAMPS 
FOR BETTER 1) $EE-ABILITY’ 
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VARIABLE FREQUENCY AND VOLTAGE is supplied from this panel which pro- 
vides control through two rheostats and the series of tap switches on the right. In the 
background to the right can be seen the auto-transformers which are connected in open 
delta providing two or three phase power over a voltage range of 100 td 600 volts. 


STANDARD SERVICES provided at 

this test point are 110-220 volts d.c.. 

220-440 volts two phase, 220-440-550 
volts three phase, all 60 cycles. 


These standard services are 110-220 
volts d.c., 220-440 volts two phase, 220- 
440-550 volts three phase, all 60 cycles. 

Originally the m-g sets for d.c. sup- 
ply and the variable frequency equip- 
ment were located in an open isolated 
section of the plant. Due to expansion, 
their former standby equipment had 
been put into constant service leaving 
them without an emergency set. While 
waiting delivery on a new set, it was 
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decided that the present equipment 
would be entirely enclosed and that the 
new set upon delivery would be placed 
in an extreme location for purposes of 
safety and continuity of service in event 
of bombing. The enclosure was to pro- 
tect present equipment from the dusty, 
oily atmosphere and to reduce the pos- 
sibilities of sabotage since d.c. is vital 
to operations. The enclosure presented 
a high ambient temperature problem 
which was licked by the installation of 
a ventilating system with a capacity of 
5000 cubic feet of air per minute. Now 
d.c. service is insured by a double 
source, both enclosed and protected. 


SMALL TRANSFORMERS FOR 
MACHINE LIGHTS 


WIRING 


Regardless of the foot-candle levels 
of general illumination, localized light- 
ing that will provide several hundred 
foot-candles of light directly on the 
working area is required in machine 
work. Heald Machine Company of 
Worcester, Mass., manufacturers of in- 
ternal grinders and precision boring ma- 
chines, use 550 volt plant distribution 
and utilization current. Consequently, 
to get the required localized lighting, 
small 100 v.a. transformers were mount- 
ed on each machine to eliminate the use 
of added circuits that would otherwise 
have to be provided. Taps are taken 
directly off the hot side of the machine 


breaker. The transformer, a secondary | 
fuse clip and receptacle are mounted in 
a junction box that is bolted to the 
machine frame directly above the mag- 
netic breaker. 
On the new machines however, the | 
550 volt magnetic breakers are speci- © 
fied with a control transformer of 100 
v.a. more capacity than is required by 
the operating coils. Since a 110 volt 


ON THE OLDER MACHINES, a4 
junction box containing a 100 v.a. trans- 
former, a secondary fuse and a receptacle 
is mounted directly above the main 
breaker. Primary leads tap directly onto 
the 550 volt line side of the magnetic 
contacts so that the light can be used 
whether the machine is running or not. 


ON THE NEWER MACHINES, the 

control transformer is specified with 

enough additional capacity to supply the 

required current for localized lighting. 

This eliminates the necessity of mounting 

a second transformer on the machine for 
: lighting current. 
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< Pela 1/10 TO 100 HORSEPOWER 
Five types of gearhead motors have 
reduction ratios ranging up to 432 to 1. 


You can secure Master 
Gearhead Motors for mount- ~ 
ing in any position because 
anti-friction bearings and 


all-metal lubricant seals 





are used throughout. 
. ev 





GEARHEAD MOTORS 


8 ; - 


THE MASTEA ELECTRIC COMPANY e DAYTON, OHIO 


Save material and save space 


4 with simple, compact, 
* integrally built Master 
: ah gearhead motors. 
= Availahle in a wide range 
of types including ex- 
Plosion proof, splash 
proof, fan cooled, multi- 
speed, uni-brake motors 
and Speedrangers. 
| 


UNIT ED STA 2 WAR BONDS y; ae Maw 2) S TxAzim Pos 















transformer is necessary for breaker 
operation, one of a little larger capac- 
ity is crammed in to furnish the addi- 
tional current required by the localized 
lighting. 


FIRE EXTINGUISHERS 
EASILY SPOTTED 


INDUSTRIAL 





One of the phases of plant operation 
uppermost in the minds of the manage- 
ment of the Tool Steel Gear and Pinion 
Company, Cincinnati, Ohio, is safety 
of personnel and plant equipment. 

An important component of their 
safety program is their plant fire depart- 
ment, organized to effectively control 
any type of fire which might occur. 
Systematically spotted. throughout the 
plant are large hand fire extinguishers 
to be used on localized fires. These 
units are generally mounted to the web 
of the steel building columns—always in 
an easily accessible location. 

The fact that employees know where 
these units are located is not considered 
a sufficient guarantee that they will re- 
member in the excitement of a fire. All 

extinguishers are clearly labeled—not 

merely by a small sign over the unit, 

but by a large eye-catching sign on a 

bracket mounted to the ‘column about 

10 feet above the floor. 

In addition to the legend “fire ex- 
tinguisher” and an arrow pointing to the 
unit, each sign is equipped with an in- 
scription indicating the type of fires on 

| which that particular unit may be used. 





A BOON T0 
AMERICAN INDUSTRY 


New C-H Control for 
Perfect Crane Performance 
on Alternating Current 


ONG sought and now imperative, perfect crane performance 
on alternating current is now an established fact. The new 
Cutler-Hammer AC Crane Control provides full dynamic lowering 
over a complete range of 5 stable speeds .. . accurate inching 
for spotting loads, setting slings, etc... . and unvarying response 
...0On alternating current. 

No need to install expensive direct current generating equip- 
ment or rectifiers. No more clumsy, costly makeshift load brakes. 
This new C-H AC Control handles loads so much like DC that 
operators can’t tell the difference, and it enables them to get 
the maximum production from their equipment. 

You should insist on this outstonding engineering advance for 
your next crane. There is nothing like it. Write or wire today for 
full information. CUTLER-HAMMER, Inc., 1306 St. Paul \ee. 
Avenue, Milwaukee 1, Wisconsin. Associate: Canadian Wa 
Cutler-Hammer, Ltd., Toronto, Ontario. ae =». 
Control engineering ingenv- 
ity solved the long standing 
problem of how to get crane 
performance on alternating 
current. This control panel of 


standard C-H units does the 
job with a standard AC motor. 


EASILY SPOTTED by colorful, legible 
and conspicuously mounted signs, are 
the hand fire extinguishers located at 
regular intervals in this Cincinnati-plant. 
Certain signs caution against use of 
feam type units on electrical. fires. 











Cc ht 1943 
Cult Inc. 
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CRESFLEX NON-METALLIC SHEATHED CABLE: SERVICE ENTRANCE CABLE: MAGNET WIRE: BARE WIRE < 
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VARNISHED CAMBRIC : RUBBER POWER CABLES : BUILDING WIRE * RADIO 


CRESCENT 


ELECTRICAL WIRES AND CABLES 
Are Meeting oe s Special Needs 






For war housing, industrial wir- SQ 
ing and interior wiring of all kinds. 


“CRESFLEX" Non-Metallic Sheathed Cable 


Extensively used in shipyards, 
and for the manufacture of tanks, 
guns and planes. 





Welding Cable 


For heavy duty portable power 
leads to drills, tools, welding and 
construction machinery. Oil Re- 
sistant. 





“IMPERIAL” Neoprene Jacketed Portable Cable 


For electric power and control 
circuits aboard ship. 





Shipboard Cable 


For general industrial power wir- 
ing. Widely used because no rub- 
ber required in construction, and 
can carry larger currents for same 
size copper conductors. © *. 





Ee. Varnished Cambric Power Cable 


CRESCENT INSULATED WIRE & CABLE CO. 


’. ASK YOUR JOBBER FOR 





CRESFLEX NON-METALLIC SHEATHED CABLE’ SERVICE ENTRANCE CABLE: MAGNET WIRE: BARE WIRE 
ATaVS GAYONUV - SATAVD AVMAUVd GNV GASVINA-AVAlT - SGWOS ATAIXALA- AIAVD TWNSIS- SAUIA 


CRESCENT ENDURITE SUPER-AGING INSULATION : WEATHER-PROOF WIRE 
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MOTOR SHOPS 


V-RING 
TIGHTENING 


Care must be exercised in tightening 
V-rings to eliminate the possibility of 
injury to the comparatively fragile 
mica ring. The shock transmitted by 
hammering the ring prior to tightening 
the nuts, tends to disintegrate the mica 
flakes. Such malpractice should be so 


V-RING NUT is tightened in a vertical 
press. A slotted cast iron spacer and a 
radially drilled wrench-head are the 
only complements required to do the 
job. In this manner a steady even pres- 
sure applied to the ring supersedes the 
old method of hammering with its 
resultant injury to the mica. 


labeled and avoided since other more 
effective means are economically avail- 
able. 

In a Carnegie Illinois Steel Corpora- 
tion motor repair shop, all V-rings are 
tightened by the use-of a_ vertical 
hand press. The armature is set into 
the press, commutator end up. A 
wrench-head of the correct size to 
accommodate the nut is slipped over the 
shaft. The head is drilled radially so 
that a bar can be inserted for leverage. 
A short cylindrical cast iron spacer is 
then placed on the V-ring and more 
spacers added till the shaft end is 
cleared for butting against the press 
stem. The first spacer is slotted for 
about 60 degrees on the circumference 
so that the bar can be inserted into 
the wrench-head holes. The slot is 
cut only long enough to make two 
holes accessible for insertion of the bar. 





As a smooth, even pressure is applied 
to the V-ring, the operator tightens the 
nut securely. 

A slotted cast iron spacer and wrench- 
head for every size armature in the 
shop are stocked at the press and are 
readily available. 


BALL BEARING 
REMOVAL 


Ball bearings can be easily damaged 
by hammering or prying on the outer 
race from a sharp angle. Both of 
these methods should be avoided abso- 
lutely if the bearing is to be replaced 
in service. 

The maintenance department of the 
Carnegie-Illinois Steel Corporation has 
designed a line of pullers to fit their 
own particular requirements. <A pri- 
mary consideration incorporated in the 
design was to obtain speed in bearing 
removal. 

Split cylindrical sleeves of a diam- 
eter and length to accommodate the 
shaft and bearing constitutes the body 
of the puller. Each half is provided 
with lugs and eye-bolts for clamping 
together. The bearing end of the 
puller is flared with a lip-ring welded on 
the end that slips over the outer race. 
The opposite end is grooved to grip ‘the 
collar on the hydraulic jack which is 


used in jacking the bearing off. Short, 
medium and long extensions are avail- 
able, and are also split but held to- 
gether by a ring which slips over the 
assembly instead of lugs and bolts. 

When a bearing is to be pulled, the 
sleeves are merely clamped into place— 
one end gripping the bearing and the 
other gripping the jack collar. The 
hydraulic jack shaft is then run up 
against the shaft end, removing the 
bearing quickly, easily and without any 
shock or angle strain to the outer race 
whatsoever. 


MULTI-SPEED 


WINDING HEAD 


A group coil winding head, designed 
and built by the Wm. C. Krauth Elec- 
tric Company, Louisville, Ky., motor 
service shop, solved the winding prob- 
lems for single-phase stator coils, The 
totally enclosed unit consists of a vari- 
able speed V-belt drive with a tapered 
cone attachment. 

The actual winding head is a cast 
bronze split tapered cone with 20 slots, 
ranging from a #-inch to 54-inch diam- 
eter arc for the coil ends. Length of 
coils can be varied from 1-inch to 10- 
inches by a right and left hand thread 
on the adjustment bar which opens the 
split cone from the center. 


BALL BEARING PULLERS for quickly removing bearings without shock or strain. 
On the right can be seen a short extension which is held together by the ring which 
is seen around the right half. The hydraulic jack lies in the center and is provided 


with a collar that fits into one end of the sleeve. 


A lip on the other end grips the 


outer race of the bearing. 
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C -W tek-Mel:t-taieMasleld @nolame i) ol-tslelel JIliAamelaMmiilelicla: 
and generators for over 50 years 

Powering the war effort, on land and sea, may be 
found many Crocker Wheeler motors and generators 
which were made over a generation ago yet are 
serving quietly, faithfully and*economically, with a 
minimum of attention 

Raa YZeLU Mal etcle Mallee l-teMMelcd ol-lalefolol(-Misleliola MelileMe(-talciaer 
tors, write or wire us, or consult our nearest office. We 
can make immediate shipment on many types 


CROCKER WHEELER ELECTRIC MANUFACTURING CO 
Ampere, N. J Divisic f JOSHUA HENDY IRON WORKS 


F 


Be SURE ...Wwith 
CROCKER-WHEELER 


Other JOSHUA HENDY IRON WORKS factories at Sunnyvale, Pomona, Torrance, and Long Beach, California, and St: Lovis, Me. 
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This cone and a hand wheel for brak- plished 
ing purposes are mounted to a shaft the p 
which is V-belt driven, through af increas 
Selecto Reducer and jack shaft, by a 4} widths 
h.p., 1100 r.p.m., three-phase motor § Prox! 
mounted at the base of the enclosure. provid 

The speed reducer can be operated A fe 


only while in motion. This is accom- tor thi 
verse 


a han 
switch 
enclos 
to the 


HAND 
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two-hz 
stator 
so the 
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} EMEMBER _~ oe 
YOUR FIRST 
DESIGN JOB? 


Chances are you do and will never forget that first contribution 
you made to a new and growing industry. That's the way we 
feel about our “first job”, too —Varnished Cambric and Tape. 


GFANAN SPLIT CONE, cast bronze head facili- 


Shortly after the turn of the century, Varnished Fabrics became a a, a P Posse re ed Ss etn 
vital factor in controlling the current that was harnessing electric Cone adjustment is provided by a right 
power to the wheels of industry. Fof it was then that the Irvington and left hand thread on adjusting rod. 
Varnish & Insulator Company, a pioneer in the field of electrical 
insulation, began its career by developing an improved yellow var- 
nished cambric and perfecting the manufacture of black varnished 
cambric. Later, as the need became evident, Irvington also devel- 
oped and first introduced seamless bias cut tape. 
Today, with a line embracing a wide range of electrical insula- 
tion requirements, we still regard Varnished Cambric and Tape as 
our “first job” and steadfastly maintain the standards which earned 
their early success. From its founding 38 years ago, on an unswerv- 
‘ing policy of high quality and rigidly controlled production 
methods, the name “Irvington” still signifies outstanding electrical 
insulation. 
If you do not already use the dependable products manufactured 
by Irvington, send for latest literature on any of those listed below. 
Or, if specific information is needed on any unusual problems, our 
engineers are always ready to assist you. Write Dept. 96. 


Varnished Paper Varnished Rayon Insulating Varnishes 
Varnished Tubing Varnished Canvas & Duck Extruded Plastic Tubing 
Varnished Nylon Varnished Fiberglas Varnished Slot Insulation 


IRVINGTON VARNISH & INSULATOR CO. 


ttvington, New Jersey, U.S. A. 
Plants at Irvington, New Jersey, and Hamilton, Ontario, Conoda 
Representatives in 20 Principal Cities 
oF Te 


SPEED CHANGING scheme in this 

V-belt driven winding head consists of a 

manually operated Selecto Reducer 

mounted between the motor jack shaft 
and the winding head shaft. 
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plished by moving a lever which changes 
the pulley diameters on its shaft by 
increasing or decreasing the groove 
a4 widths. Five speeds ranging from ap- 
hotor proximately 15 r.p.m. to 60 r.p.m. are 


Bure, provided through this arrangement. 
ated A foot pedal switch operates the mo- 
om- tor through a magnetic contactor. Re- 


verse motion is accomplished through 
a hand operated double throw knife 
switch mounted above the motor in the 
enclosure. A revolution counter geared 
to the winding head counts the turns. 


HANDY STATOR 
HOLDER 


Inserting coils in a motor stator is a 
two-handed job: At the same time the 
stator must be gradually turned around 
; so the working position will always be 
to the front and down providing a 
clear line of vision from the mechanic’s 
eyes to the working point. 

The Koepp Electric Motor Company 
of Manitowoc, Wis., devised an ex- 
tremely simple gadget to do the job. 
It is an old 1 hp., 1800 r.p.m., motor 
stator frame with the core removed. 
A portion of the top of the frame is 
cut out to form the cradle in which 
the rewound stator rests during the 
coil-insertion operation. Two 7-inch 
long pieces of flat steel are bolted to the 

frame where the cut was made to form 
the seat of the cradle. These are 
used specifically to accommodate larger 
stator frames and prevent tipping. 

The feet of the old stator frame 
rest securely on the work bench but 
are not bolted in place—giving added 
flexibility to the scheme. The stator 
holder is fairly light, can be freely 
turned around in the horizontal plane 
and can be moved from bench to bench. 





























STATOR CRADLES STATOR on this 
shop workbench leaving mechanic's 
hands free to manipulate coils. Simple 





It can be moved from bench to bench. 
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...uSe “MEGGER” Insulation Testing Instruments 


These remarkable instruments should be used by every main- 
tenance man who is seriously interested in forestalling elec- 
trical failures. They detect moisture, dirt and deterioration in 
the insulation of practically all types of electrical equipment. 
Having hand-cranked generators they require no batteries or 
adjustments and are wholly independent of external circuits. 
Ready for use anytime—anywhere. 

If you are not aware of the protection afforded by the use 
of “Megger” instruments and their importance in keeping 
electrical equipment in operation, write today for the Pocket 
Manual of “Megger” Practice, No. 1420-EC. 





























THE NEW U. S.-MADE "MEGGER” 
INSULATION TESTER—Consists essentially of a 
direct-reading true ohmmeter of the permanent 
magnet moving coil type mounted with a d-c hand 
generator in a plastic molded case. Ranges up to 
1000 megohms, with hand generators up to 500 
volts. Widely used in hard service. Variable-pressure 
(“Meg’’) and constant-pressure (“Super-Meg”’) 
types. Bulletin 1735-EC. 


THE “BRIDGE-MEG” RESISTANCE TESTER 
—This instrument is a combined “Megger” Insula- 
tion Tester and a four-dial, multi-ratio Wheatstone 
Bridge. Will measure any ohmic resistance from .01 
ohm up to 100 or 200 megohms; hand generators 
rated up to 1000 volts. A complete and compact resist- 
ance measuring unit that is ideal for power companies 
and industrial plants. Catalog 1685-EC. 


THE MIDGET “MEGGER” TESTER—In many 
ways the most remarkable “Megger” instrument ever 
built. Weighs only 3 Ibs.—will fit an overcoat pocket 
or tool kit. Reads up to 50 megohms. Generates 500 
volts and is always ready to use anywhere because of 
the hand crank. Send for Catalog 1685-EC. 


wis core removed and top cio | IAMES G. BIDDLE CO. - 1211-13 ARCH STREET 
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CABLE IN HAZARDOUS LOCATIONS 


Q. safe, as an emergency measure, 
to install rubber or synthetic non- 
metallic sheathed cable in an area where 
explosive dust is liable to be present? 
Of course it is assumed the cable would 
be installed where it wouldn’t be subject 
to mechanical injury and would ter- 
minate in suitable fittings equipped with 
sealing fittings. 

(b) “Would explosion-proof, vapor- 
proof or dust-tight fittings and fixtures 
be required in the above case?”—M.A. 
A (a) It certainly would not be 

e incompliance with the National 
Code to use cable in a hazardous loca- 
tion. 

As to whether or not it is considered 
safe in a hazardous location depends 
upon who does the considering. Opinions 
will vary and with various degrees of 
differences. If run so as not to be sub- 
ject to mechanical or other injury and 
if sealed-off explosion fittings were used, 


(a) “Would it be considered 








WAR CONDITIONS necessitated a 
complete switch to maintenance and re- 
pairs for W. S. Meyer, owner of Meyer 
Electric Co., Springfield, Ill., electrical 
construction firm. Peacetime specialty is 
commercial installation work. 
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Answered by 
FL N. M. SQUIRES 


Chief Inspector New Yerk Board ef Fire Underwriters 


QUESTIONS ON THE CODE 





it probably could operate safely for 
years. All work however, should comply 
with the Code. The minimum standards 
of which the Code is composed are low 
enough without discarding all factors 
of safety. 

(b) Dust-tight fittings and fixtures 
approved for use in Class II—Hazard- 
ous Locations—should be selected where 
atmospheres containing explosive mix- 
tures are present. 


OMITTING SERVICE FUSES 
“Interim Amendment No. 79 on 


Q. Rule 2371 A 3 permits the omis- 
sion of a service fuse when the service 
equipment is sealed and the feeder or 
branch circuit fuses are adjacent to or 
located in the service equipment en- 
closure. This, would also permit the 
bridging of the service fuse when it is 
sealed but not when it is unsealed, pro- 
vided, of course, that the other condi- 
tions are met. Why?”A.P. 


The condition of its sealing in- 

e dicates whether it is ahead of the 

meter or not and thus whether it is un- 

der the control of the Lighting Com- 
pany or the customer. 

Evidently the reason for the amend- 
ment is to save-more than one service 
run to the customer’s premises in case 
of an outage. 


WOOD FOR INSULATORS 
“Is it permissible to use wooden 


0. cleats or knobs on open wir- 
ing?” —L.D. 


No. Wooden knobs or cleats 

e should not be used. Wood is too 

apt to split or crack and also absorbs 
moisture. Of course there are tough 
woods which hold together pretty good 
and which, if properly treated or 





W. H. J. HOOPER, Boston electrical 

contractor working closely with his 

superintendent, A. J. Vahey (right) is 

snapped here checking over an estimate 
on a coming job. 





painted, do not absorb much moisture, 
but in general wood is not to be trusted. 
Also, porcelain is not a critical ma- 
terial and the porcelain manufacturers 
tell us that they have plenty of in- 
sulators. So why use a substitute? 


INTERIM AMENDMENT NO. 41 


QO “Does Interim Amendment No. 
© 41 mean that Tables Nos. 1 and 
2 of the 1940 Code may be discarded 
entirely and Table No. 1 of the 1937 
Code used in all cases?”—M.S. 


By all means, No! 

e Interim Amendment No. 41 is 
only applicable “for the duration of the 
defense emergency” and where conduc- 
tors insulated with Type R rubber in- 
sulation are “not operated continuously 
with maximum currents.” This means 
that where the wires are to be “oper- 
ated continuously” at their full carry- 
ing capacity the 1940 Tables must be 
used and also the 1940 Tables must be 
used at all times for insulations other 
than Type R. 

“Operated continuously” means for 
more than three consecutive hours or 
for more than six non-consecutive hours 
out of any 24 hour period. 


Electrical Contracting, November 1943 
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Type CT Indoor Current Trans- Type KO Indoor Current 
former for 5, 8.7 and 15-kv Transformer for 5,000-volt 
service built to the standard- service. Dependable metering 
ized EEI-NEMA dimensions accuracy ... lower burdens. 
and performance. 





Type PT Indoor Potential Type VS Indoor Potential 
Transformer. Primary rating Transformer. Primary rating 
230 to, 14,400 volts. High ac- 230 to 2,300 volts. Metering 
curacy... heavy burdens... accuracy ... heavy burdens 
high impulse level. «+. small size and weight. 


Type CV Indoor Potential Trans- 
former. Primary rating 115 to 600 
volts. New lightweight design. . . 
small size...high accuracy 
» «+ heavy burdens, 





Electrical Contracting, November 1943 






T TRANSFORMER 


-* line | 


Regardless of your requirements, you’ll do better by standardiz- 
ing on Westinghouse Instrument Transformers. 

First, completeness of line assures your getting the one unit 
that meets your specific size . .. weight .. . mounting . . . burden 
limitations .. . with highest accuracy. 

Second, you benefit from uniform standards of manufacture 
and performance. 

Third, you realize tangible benefits from Westinghouse research 
and manufacturing experience on all types of transformers. The 
development of Hipersil steel, which carries 4% more flux with 
less weight, is a case in point. 

Five units (as illustrated) meet 80% of all requirements,. but 
many more types and sizes are available. See your Westinghouse 
Instrument Transformer Catalog No. 45-000 . . . make it your 
standard reference. “aa 

For Navy and other jobs requiring highly specialized-units, 
Westinghouse furnishes Instrument Transformers built to speci- 
fications. Ask your Westinghouse Representative for details. 
Westinghouse Electric & Mfg. Co., E. Pittsburgh, Pa., Dept. 7-N. 





Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


INSTRUMENT TRANSFORMERS 
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| An example of this continuous opera- 
a as, Fe i Pee tion would be some store or office light- 
; ft is ing where the maximum load is on for 
SEBS fines — Ge : over three hours, or a motor circuit 
y CONCENTRATED where the motor is loaded to full capac- 
; me ity and run for over three hours. 
- | SL] An example of non-continuous opera- 
ead in Neeceg tion would be residence lighting where 
i! CAH CO 
the load varies or a motor load on 
which the motors operate on varying 


NS 





\\ 
Li 


duty cycles or a motor circuit where 
over size wire is used to overcome 
drop. 


une 
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CARRYING CAPACITY 


“When multiple conductors are 

© used in parallel in metallic race- 

way what carrying capacity should be 
used?” —L.E.M. 





Multiply the carrying capacity of 


| 
| 
| 
| 
| 
| 
| 
| 
| 
@ one conductor by the number of | : 
| 
| 
| 
| 
iF 
| 





conductors connected in parallel and 
then use the proper factor from Note 5 
following Table 1. That is, if the num- 
ber of conductors in the raceway is from 
four to six, reduce the carrying capacity 
to 80 percent of the Table 1 values; and 
if they number from seven to nine, re- 
duce the carrying capacity to 70 per- 
cent. 


FUSING 


“Does the Code require that the 

© No. 12 wire circuit supplying re- 

ceptacles in the kitchen and dining room 
be fused at 20 amperes?” —B.F. 


No. It may be fused at 20 

e@ amperes according to Interpreta- 

tion No. 219, but, of course, may be 

fused at 15 amperes or 10 amperes or 
less if anyone desires to do so. 
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Please ruth complete data on Pérméfiector 


PITTSBURGH Bl industrial Lighting Units. EC 11-43 
: 
NAM C. A. WARD, vice president of the 
REFLECTOR C0 Eastern Section presided at the annual 
Pe meeting LAEI in Providence, R. 1. With 


OLIVER BLDG. PITTSBURGH, PA. ee him on the right is E. T. Quinn of 
. city Newark, N. J. 
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ELECTRICITY MAKES A BUILDING CLICK 


Hundreds of electrical appliances developed in 
recent years now are considered necessary office 
equipment. 

In industry, individually-powered machines 
have proved most efficient. 

So, change characterizes the modern build- 
ing, whether used for office space or industrial 
purposes. 

ROBERTSON Q-FLOORS are completely 
available electrically and are adaptable to all 
types of wiring covered by the National Electri- 
cal Code. As may be seen here, they provide 
capacious wiring raceways...every six inches 
... throughout the entire floor area...fed by a 
system of generous-size headers. 

Before you plan that postwar building, get in 
touch with your nearest General Electric Mer- 
chandise Distributor. He’ll be glad to tell you 
about Q-Floor Wiring. 


Q-Floors and Fittings Manufactured by 
H. H. ROBERTSON CO. - Farmers Bank Bldg. - Pittsburgh, Pa. 


ROBERTSON (.)-FLOORS 
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MODERN LIGHTING 
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BLENDED ILLUMINATION FOR 
ENGINEERING DRAFTING 


Early proponents of good and plentiful 
lighting throughout shops and offices, 
Heald Machine Company of Worcester, 
Mass., has done considerable experi- 
menting through the years to find the 
correct solution to their various lighting 
problems. Their present installation is 
probably as good as any in the country. 

Just prior to the War, the Heald 
Company built a beautiful office build- 
ing, exterior designed by Kahn of De- 
troit and the interior design by their 
own engineer in cooperation with va- 
rious contractors. Since completion, the 
entire factory has undergone a redesign 
with some new construction. The whole 
illumination picture has changed to 
blended mercury and incandescent in the 
shops, drafting rooms and factory offices. 
Fluorescent has been used exclusively 
in the new office building. 

Continuous row fluorescent installed 
in flush fixtures use 100 watt 3,500 de- 
gree white tubes. The rows are spaced 
in five-foot centers and mounted behind 
Holophane lenses at a height of 11 feet 
9 inches. This same theme is used 





MESSENGER WIRE is used for sus- 
pension of conduit and fixtures. At the 
right can be seen the lighting feeder 
bus duct that runs under the per- 
pendicular to the cross building I-beam 








throughout the new office building. Some 
ot the executive offices are provided with 
additional incandescent units. Main- 
tained foot-candles vary from 70 to 90 
and are kept at peak illumination effi- 
ciency by designated men who do noth- 
ing’ but clean and relamp both offices 
and shop fixtures. 

In the engineering drafting area 
single unit combination diffusers accom- 
modating one 400-watt high intensity 
mercury and three 150 watt incandes- 


ENGINEERING DRAFTING ROOM is provided with 55 foot-candles by this 





cents, provide an even table intensity of 
55 foot-candles. The units are mounted 
on 10 foot by 10 foot centers at a height 
ot 14 feet. This amounts to approxi- 
mately eight and a half watts per square 
foot. 

Formerly, the lighting installation 
had been 300-watt mazdas mounted on 
10 foot by 5 foot centers at a 10 fodt 
height. This installation was short 
lived because of the terrific sub-ceiling 
glare. 





installation of single unit 400-watt mercury-three 150-watt incandescent combination 


diffusers. 


Fixtures are mounted at 14 feet on 10 foot by 10 foot centers. The 


resulting illumination is cool, plentiful and pleasing. 





4 


FORMERLY A SHOWROOM this area has been converted into a classroom for 


Heald service engineers. Seventy 
tinuous row 100-watt fluorescent 


oot-candles, of “illumination is provided by con- 
tures mounted,at 11 feet 9 inches on five foot 








centers. This same theme of continuous row fluorescent lighting is used throughout 
the entire office building. Part 


on which is mounted two mercury unit 
transformers. 
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—50 Definite Standards 
for electrical, mechan- 
ical and lighting excel- 
lence—set up by Mazda 
lamp engineers—guide the manufacture of 
FLEUR-O-LIER fluorescent lighting fixtures. 
Over 30 of the country’s leading fixture makers 
think this program a good idea for them— 
and for you. 























— Certification, plus! Samples of each manu- 
; facturer’s product are TESTED to the 50 IMPORTANT for war plant offices 
standards—CERTIFIED as meeting them by . 

' and drafting rooms! 


impartial, independent Electrical Testing Lab- 
The August 18th amendment to L-78 re- 











oratories, Inc. of New York—CHECKED again moves the restriction against manufacture of 
at every factory four times a year by ET. L.. "The “non-industrial” fixtures after Dec. 1st, 1943. 
‘ Consequently FLEUR-O-LIER Manufacturers 
famous FLEUR-O-LIER Label on a fixture is will undoubtedly make and supply “commer- 
our assurance of this CERTIFICATION cial” fixtures for warplant offices and drafting 
y 7 rooms. Sold on A-1-j, or higher, ratings... 
and complying with all WPB limitations on 
—Other Advantages! FLEUR-O-LIER stand- use of critical materials. 
ards cover not only good lighting perform- > noe 
ance and service, but also are in line with WPB For further information, to- Ss 
° gether with new booklet of © 
and Bureau of Standards requirements. And FLEUR-O-LIER specifications 
you get many PLUS features provided by the and list of manufacturers, 
° ar ° write to FLEUR-O-LIER MAN- 
individual makers. FLEUR-O-LIERS are avail- UFACTURERS, 2122-11 Keith 
able for war plants on suitable WPB priorities Building, Cleveland 15, Ohio. 
... and leading jobbers can supply them. 








FLEUR-O-LIER 
CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 
Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requiréarents 
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LAMP SALES INDEX 
BASED ON U.S. 


‘ 


LAMP SALES 
(IN MILLIONS) 
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INCANDESCENT LAMP 


FO 


T takes only one quick look at this chart to see the 

steady growth of lamp sales in the pre-war years. 
And your sales of fixtures and other lighting equipment 
increased to the same extent during that period. 
You don’t have to be a prophet to imagine how much 
more steeply that curve is going to climb in the post- 
war years—you know from your own experience how 
great the, peiit-up demand for lighting is right now 
and how much greater it will be before the war is over. 


* THE BEST INVESTMENT IN THE WORLD 15 IN THIS COUNTRY’S FUTURE — 


OF LIGHTING PROGRESS 
LAMP CONSUMPTION 


SIGHT 


Y 
R 


CAMPAIGN 
LUORESCENT 


<@- LIGHTING 
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LIGHTING SERVICE DEPTS 
“@& BETTER LIGHT 


FIRST KITCHEN LIGHTING 
ORGANIZATION OF 
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Today General Electric’s research scientists are work- 
ing on war projects. Already those jobs have given 
them ideas about ways to make post-war G-E Mazda 
lamps stay brighter longer. When peace comes, it isn’t 
going to take very long for General Electric lamps to 
convert from a war to a peace footing . . . it will be as 
simple as changing shipping labels. Your G-E lamp 
business is one of your best bets for immediate post- 
war sales. Why not start planning for it now? 


BUY WAR BONDS * 


GENERAL () ELECTRIC 
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No part of your business offers a better opportunity for immediate 
post-war sales than your G-E Mazda lamp agency. Here’s why: 
POST-WAR DEMAND FOR FLUORESCENT LIGHTING WILL BE 3 EVEN BETTER G-E LAMPS AFTER THE 


/ TREMENDOUS. Thousands of stores, offices and similar WAR, G-E scientists and engineers 
usiness establishments want G-E fluorescent lighting just as have consistently worked toward one 


soon after the war as you can supply it. Millions of homes will goal... to make lamps give more and 
want it too. And also a lot of factories—don’t forget that most more light for current consumed and sell 
plants still could improve their lighting. for less and less money. The public’s 


preference for lamps with the G-E mono- 
AST Wy ' < . gram is recognition of their success. You 
GC I WmAYWA a re and your customers can be sure that G-E 
‘ Research will continue to improve the 

quality of G-E Mazda lamps. 








EVEN BETTER FLUO- 
RESCENT FIXTURES 
AFTER THE WAR. 
The manufacturers 
of Certified Fleur- 
O-Lier and RLM 
fixtures will be 
ready with lighter, 
stronger, more 
durable, and more 
efficient fluores. 
cent fixtures. 


THOUSANDS OF EMPTY SOCKETS 
4 TO BE FILLED. Peace-time surveys 
repeatedly have shown an average of 
10 Z ofthe nation’s residential sockets 
to be empty. A recent survey indicates 
that figure now is over 17%. That 
amounts to well over 100,000,000 
lamps. And many sockets today are 
filled with wrong size lamps. 










REMEMBER — LIGHTING CAN BE SOLD IMMEDIATELY. The lighting MADE TO STAY 
industry will be one of the leaders in the maintenance of post-war BR 
employment. When priorities are lifted, it will be ready to go to IGHTER 
work supplying the peace-time demand. LONGER 


* * * 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra,” Sun. 10 
p.m. EWT, NBC; “The World Today” news every weekday, 6:45 p.m., EWT, CBS. 





G-E MAZDA LAMPS 
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Used to accurately delay the clos- 
ing or opening of an electric cir- 
cuit following a power failure or 
disconnect of the A. C. operating 
potential. Or to provide an adjust- 
able time delay between the clos- 
ing of a pilot circuit and the 
subsequent closing or opening of 
the Timer load circuit. Ideal for 
automatic protection of electronic 
tube plate circuits against sudden 
application of power and to pre- 
clude overloads on branch motor 
circuits after power interruptions. 
Powered by self-starting industrial 
type synchronous motors, which 
are not affected by changes in 
ambient temperature or vibration. 


Write for complete catalog of 
time control instruments today. 


PARAGON ELECTRIC COMPANY 
401 SOUTH DEARBORN STREET 


CHICAGO 5, ILLINOIS 





Main lighting feeders consist of four 
conductor bus duct ranging in capacity 
from 250 amp. to 1500 amp. A total 
of five 1500 amp. four conductor 120/208 
volt bus duct feed the office lighting 
alone. 

Twenty circuit thermal reset switch- 
ing panels control every 10 units. The 


| panels were built to specifications to 


} 


fit into the building H columns. Two 
switches are required for the control of 
each unit—one for the mercury and one 
for the three incandescent bulbs. Be- 
cause of the saw-tooth roof construction 


| all units are suspended by messenger 


| cable. 











The transformers for the mer- 
cury units are mounted in the building 
cross I beam. To facilitate maintenance 
the fixture is hung directly on a termi- 
nating fitting which threads onto the 
end of the conduit. The fitting is pro- 
vided with a hook and a receptacle. 
When cleaning and relamping is re- 
quired, the fixture is unplugged, un- 
hooked, and lowered to the floor. Cogh- 
lin Electric Company who handled all of 
Heald’s work, was the contractor that 
made the installation. 


LIGHTING FOR 
MACHINE TOOLS 


This is the second in the series of 
articles designed to serve as a guide for 
the choice of the proper lighting for 
specific machine tool applications. The 
recommendations are those of a com- 
mittee of lighting engineers who, after 
surveying several industrial plants to 
study the lighting conditions, based their 
suggestions on the actual problems they 
encountered and on what they con- 
sidered good lighting practice. These 
recommendations were presented by A. 
W. Larson, District Lighting Engineer, 
Westinghouse Electric and Mfg. Co., 
Chicago, at a session held by the Chi- 
cago Lighting Institute in cooperation 
with the local WPB office. 

This particular item will cover four 
specific machines—screw machines, tur- 
ret lathes, horizontal boring mills and 
grinders. 

For a screw machine, the prime seeing 
task is the setting-up operation. Clear 
visibility is required for each precise 
set-up and not infrequently these ma- 
chines have projections or oil splash 
shields that intercept light from an ordi- 
nary general lighting system. The 
recommended solution is a general light- 
ing system of fluorescent units placed 
parallel to the machine. In some cases, 
depending on the machine projections 
and oil splash shields, it may be neces- 
sary to use a supplementary fixture 
mounted at an angle to direct light to 


the-work area and eliminate shadows,,_ 


Because of the oil bath and dark back- 





INCREASED TEXTILE PRODUC- 
TION has been attributed largely to the 
increased lighting levels derived from a 
new installation of fluorescent fixtures 
at the Merion Worsted Mills in West 
Conshohocken, Pa. John Kilpatrick, chief 
electrician and Frank Shermer, Philadel- 
phia Electric Company discuss the in- 
stallation. 





ground, a higher intensity is needed 
to give the proper contrast for inspect- 
ing the operation. Recommended in- 
tensities are from 50 to 75 foot-candles. 

The lighting problem for seeing and 
reading graduated dials and machinist’s 
instruments is similar to that discussed 
in the first article of this series on 
page 92 of the September issue of 
Electrical Contracting. Large area, low 
brightness light sources are preferred. 

Turret Lathes have a lighting prob- 
lem similar to that for engine lathes 
with the seeing tasks primarily the same 
—setting-up, checking and reading in- 
struments and scales. The areas sur- 
rounding the tool are usually dark due 
to the cutting oil used. 

General lighting in the order of 50 
to 75 foot-candles should be provided. 
If, however, sufficient general lighting 
cannot be provided, local lighting units 
equipped with diffusing glass covers 
should be used. These units should be 
mounted preferably on the ceiling and 
directed toward the tool area with mini- 
mum interference to other workmen. 
A second choice would be portable 100- 
watt light stands with diffusing gtiss 
covers. Because of the cutting oil con- 
dition, open type reflectors should not 
be used. 

Horizontal Boring Mills can best be 
lighted by a good general lighting sys- 
tem, fluorescent units preferred, and any 
necessary supplementary lighting from a 
portable light stand. Special fixtures 
have been developed for lighting deep 
bores. One type of unit can be placed 
into the closed bore and inspection of 
the surface can be made as the unit is 
moved in or.out. Another type of unit 
employs a mirror to receive the lighted 
image of the inside of the bore. 

Grinders do not usually present a 
particularly severe setting-up operation. 
General lighting should provide’ suffi- 
cient light at, the work area for these 
operations. Internal grinders, however, 
may have considerable light intercepted 
* by. the hood. Painting or placing an in- 
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The RLM Label Has Stood As A Sign of Quality in 
Industrial Lighting Reflectors for More Than 20 Years. 
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NORTH MICHIGAN AVENUE, SUITE 1600, CHICAGO, ILLINOIS 





When 
“KNOW-HOW” 
is important 


let 
MILLER 
do it! 


The South's largest general 
electrical contractor offers you the 
experience gained from millions of 
dollars worth of successfully com- 
pleted contracts for Army, Navy and 
civilian projects of all kinds in- 
eluding structural work and public 
utilities distribution systems. 

Full equipment and engineering 
staff available to service any contract, 


regardless of size. 
Miller Electric 


Company 
556 Riverside Ave. 
Jacksonville, Florida 


Il types 
ialties, boxes, cabinets, control 
uct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army and Navy ifications. 
Full engineering personnel and equip- 
ment for manufacture of special electrical 
items in addition to all standard articles. 
Write for information. 


Jacksonville Metal 
Manufacturing 
Company 
JACKSONVILLE, FLORIDA 





sert of high reflectivity inside the hood 
will redirect light to aid in reading the 
indicator. Since micrometers, scales, 
verniers and other measuring instru- 
ments are used, the light source should 
be of the large area, low brightness type 
as outlined above. 


LIGHT 
GENERATOR 


A simulated sunshine generator has 
been developed by the Hanovia Chemi- 
cal and Manufacturing Company for use 
by the Folmer Graflex Corporation of 
Rochester, N. Y. The purpose of this 
light generator is to test photograph 
equipment for light-tightness. 

In the special test booth where the 
equipment is given its final check against 
leakage of light rays into bellows or 
boxes, a bank of 15 different lamps gen- 
erate light waves covering the entire 
spectral range. These various spectral 


THIS LIGHT GENERATOR ‘vontsains 
15 lamps which give-a spectral energy 
emission that approximates noonday sun 
for testing photographic equipment for 
light-tightness. 


energy emissions were developed to ap- 
proximate a summer noonday sun in the 
latitude of Washington, D. C., and they 
guarantee that every Speed Graphic and 
Graflex aerial camera is absolutely light- 
tight before shipment to the armed 
forces. 

One large lamp is mounted in the 
center and the 14 smaller lamps are 
mounted in the circumference of a large, 
highly polished reflector. Not only has 
testing time been greatly reduced, but 
also an absolute check has been pro- 
vided on the light resistance of critical 
equipment. 

Similar light generators have been 
employed by the paint industry to 
test weathering resistance, but this is the 
first instance of its use in the photo- 
graphic field. 


LIGHT FOR MACHINE 
TOOL PRODUCTION 


Increased accuracies in machining 
require increased levels of illumination. 
Roger Heald, president of the Heald 
Machine Company of Worcester, Mass., 
makers of grinding and precision bor- ¥ 
ing machines, has demanded the best in § 
illumination for his employees. He ™ 
realized from the beginning the part 7 
which quality illumination plays in qual- ~ 
ity production. The plant engineer’s 
records prove this to be the case, for 
over the years the Heald plant lighting 
has gone through many stages of ex- 
perimentation and reinstallation. 

To go back only several years, the 
lighting system consisted of four 150 
watt filament fixtures mounted on 10 
foot centers both ways with a 400 watt © 
mercury spotted in the center; this | 
amount of illumination for éach 20 foot — 
by 20 foot floor area. . = 

This proved unsatisfactory so the 
center fixture was eliminated; two 500 
watt incandescents and two mercuries 
mounted on 10 foot by 10 foot centers, — 
were tried, like fixtures being mounted 
in opposite corners of the square. Nor © 
did this prove to be the answer. 7 

Their present system consists of four © 
400 watt mercury lamps mounted on 10 © 
foot centers both ways, with a 500 watt — 
incandescent spotted in the center of © 
each 20 foot by 20 foot area. The © 
mounting height is 14 feet 7 inches. © 
The installation now results in from 45 ~ 
to 50 foot-candles of illumination. e 

In addition to this plentiful general 
illumination, localized lighting on each 
machine provides several hundred foot- 
candles of light directly on the working — 
area. The comparatively high intensity — 
general illumination is valuable to the ™ 
machinist in easing eye fatigue and 
strain as his eyes move back and forth 
under the varying intensities. 


4 
AN ABUNDANCE OF LIGHT is pro- 
vided by this installation of four 400 
watt mercury lamps mounted at a 14 
foot 7 inch height on 10 foot centers 
both ways with a 500 watt incandescent 
Spotted in the center. 
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HOW BIG IS TAPE? 


How big is tape? Just as big as the 
broken wire it restores to service on 
the battlefronts...or the tank, plane 
or ship it helps to build. Big enough 
for it to be important that the Armed 
Forces and the War Industries have 
first call on our production of U.S. 
Friction and Splicing Tape. 





A single roll of tape is a very little 
thing. But it takes millions of rolls of 
tape to splice electrical connections in 
our jeeps, tanks, ducks, fighters, bomb- 
ers, PT-boats, anti-aircraft batteries. 
Remember, too, that Security Friction 
Tape is on the job in acres-big bomber 
plants, shipyards, foundries, steel mills, 


munitions works. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20 
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Shipyard Electrical 


Construction [FROM PAGE 25] 


cable was purchased second hand. It 
had been salvaged in the demolition of 
the Boston El structure. Mr. Goetz 
is still dissatisfied with the grounding 
system and is using it only as a tempo- 
rary expedient. The lighting trans- 
formers and frequency changers are also 
located in the head-house substations. 
A total of four services are provided by 
underground feed to the shore-boxes on 
the piers serving the wet and dry slips: 
440 volt, 3 phase power, 120/208 volt 
lighting, 180 cycle for portable tools and 
the welding terminals. Feeders are var- 
nished cambric, lead sheathed cable in 
steel conduit. All services are taken 
from the shore-boxes directly over the 
ship’s side with the exception of the 
welding cables. These go to various 
banks of welding grids that hang in the 
scaffolding, and atop the grids are cable 
racks and platforms where the welder 
can make his current adjustments, select 
his cable and proceed on shipboard to 
his point of operation. 

Where d.c. is required for crane oper- 
ation and machine drive, the supplying 
substation is provided with either a 100 
kw. or 200 kw. 250 volt four tube igni- 
tron rectifier. The equipment consists 
of rectifier transformer, the rectifier it- 
self, d.c. air circuit breakers, ammeters, 
voltage regulator and a tap water cool- 
ing system for the tubes. 

Another copper saving design feature 
was the use of self-contained diesel-gen- 
erator Whirley cranes. Otherwise, a 
tremendous amount of copper would 
have been entailed in feeding the 18 big 
Whirleys. It is expected that quite a 
saving will also be realized in not hav- 
ing to maintain trolleys, collectors and 
feeders which would have been neces- 
sary. 

Each substation is provided with a 
150 kva. 480—120/208 volt lighting 
transformer. Lighting consists of tem- 
porary strings throughout the ships; 
1500 watt and 1000 watt flood and gen- 
eral yard lights; 1500 watt and 1000 
watt incandescent and 400 watt high bay 
mercury units for interior illumination. 

In the steel mill where practically all 
the fabrication is done by the use of 
electric welding, 20 foot-candles of light 
is provided by staggered 1500 watt in- 
candescents and 400 watt mercury units 
mounted at a height of 45 feet on 25 
foot by 35 foot centers. The main 
machining aisle of the machine shop is 
lighted to 40 foot-candles also by stag- 
gered mercury and incandescent units of 
the same size. Mounting height here is 


64 


41 feet on center distances of 16 feet by 
20 feet. In addition, localized lighting 
is used for the close work requirements. 
In the side aisles of the machine shop 
straight incandescent provides a main- 
tained 40 foot-candles with 500 watt 
units mounted on 10 foot by 10 foot 
centers at a 23 foot height. 

One of the most interesting features 
of the lighting design was the applica- 
tion of a carrier current system for cen- 


tralized control of yard and floodlighting . 


in the event of blackout. The equip- 
ment consists of a 30 kw., 60/720 cycle, 
208/208 volt frequency changer set; 
three carrier current coupling trans- 
formers; a bank of 720 cycle capacitors; 
various control equipment; and code 
sending and receiving relays. Eight sets 
of code impulses can be sent out indi- 
vidually from the sending relay. When 
the receiving relay picks up its own 
individual code signal it can either oper- 
ate the lighting circuits directly or actu- 
ate other sets of contacts to make or 
break the particular circuits on which 
centralized control is desired. The 
coded high cycle impulses are sent 
throughout the entire system traveling 
through any transformer that might be 
in the circuit. 

The carrier-current system was pre- 
ferred over pilot wire as a more positive 
means of control. So long as the power 
system was intact feeding the lighting 
circuits, the 720 cycle coded signal could 
get through to the receiver to turn off 
the lights, whereas in a pilot-wire system 
the pilot wire might become opened 
from a bomb hit and thus become in- 
operative while the lights would con- 
tinue to burn being fed from an undam- 
aged section of the main feeder. With 


the carrier system this cannot happen.. 


The receiver relays look very much 
like a socket type watthour meter. 

The complete project. was an ex- 
tremely well coordinated job as can 
be appreciated by the fact that four 
months to the day after the ground was 
broken, a keel was being laid by 600 kva. 
of temporary power supplied from a 
3000-foot temporary underground duct 
feeder. From that time on temporary 
power was added in all parts of the 
yard. In the meantime permanent con- 
struction had to be carried on. 

In spite of the fact that the prime 
factor of Mr. Goetz’s flexible design 
was bombproofness, it has proven to be 
a good design for normal operation. 
System capacity can be doubled very 
easily by pulling in additional main dis- 
tribution feeders in duct already pro- 
vided and feeding from both substations. 
This wartime design is outstanding in 
view of its flexibility despite critical 
material limitations. 


Field 
Coils 


[FROM PAGE 33] 


for standardization reasons, be located 
in one of two standard positions. At 
the bottom of the frame on the vertical 
center line and to the left of the vertical 
center line. 

With the two standard mechanical 
locations for the basic main pole estab- 
lished, two possible magnetic polarities 
for the standard pole can be fixed. The 
basic main pole of Fig. 1 will be con- 
sidered a south pole, as this is used to 
a greater extent and can be considered 
as standard. 


Current Flow in Basic Main Coil 

With the location and magnetic po- 
larity of the main pole settled, the 
direction of flow of current in the main 
south pole can be set. To establish a 
south magnetic pole, the current should 
enter the coil on the lefthand side and 
flow clockwise around the coil, as indi- 
cated in Fig. 2a. 

The poles and coils shown in Fig, 2 


have both leads on the commutator or. 


front end of the machine and on each 
side of the coil center line. For an open 
coil the current should enter on the 
lefthand side, er lead D, and flow clock- 
wise as in Fig. 2a.’ For a crossed coil 
the current should enter on the right- 
hand side or lead D and also flow clock- 
wise as in Fig. 2b. The lead on the 
left-hand side of the coil may be either 
the starting or finishing lead of the coil 
proper. 


Lead D as Starting Lead of Coil 


With a start-on-right coil arranged 
for clockwise winding, the lead D in 
Fig 2a and 2b would be the starting 
lead of the coil and it would be on the 
frame side of the coil. With a start-on- 
left coil arranged for clockwise winding, 
the lead D would be the starting lead of 
the coil and it would be on the armature 
side of the coil. 

Thus the coils can be wound either 
start-on-right or start-on-left, accord- 
ing to whether it is desirable to have the 
starting lead or the frame side or arma- 
ture side and whether it is desirable to 
have D as the starting lead. 


Lead D as Finishing Lead of Coil 


With a start-on-right coil, arranged 
for counter-clockwise winding and with 
the starting lead on the armature side, 
then the finishing lead of the coil would 
be the D lead. 

The next article will provide figures 
and tables for motor or generators with 
‘the commuting poles on the vertical 
center line of the machine. 
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il 1. Helping fight an ELECTRICAL war 
nged 
D in | John Watts’ first job today is a war job... keeping 
rting plants and military establishments in step with 
1 the the demands of combat. This means rebuilding 
tne and altering, re-equipping and converting... 
id of with every shift from tanks to guns to ships or 
ture back again. It calls for speed and ingenuity, and 
lai for the wide range of experience on different 
ord. types of work that only a qualified electrical 
> the contractor can provide. 

rma- 
eto} But John Watts can’t stop there ...not when the 
greatest pent-up demand for electrical better- 
l ment ever imagined is looming on the horizon. 
ged Necessarily, he must prepare himself to help 
with ; EES 

‘ide, speed the course of industry’s critical reconver- 
ae sion job. And he must gather the product infor- 
mation from which will come better homes and 
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IN OVER 80 PRINCIPAL CITIES 


With the help 
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2. Helping plan an ELECTRICAL future 







ces, more attractive stores and more 
brk places. 


brighter o 
efficient 


electrical manufacturers who 
themselv@g™ are doing double-duty, GRAYBAR 
is backing its wartime supply service with a 
pledge toMfohn Watts to be first with the facts 
that will @juip him for a useful and prosperous 
electrical 









Who is John Watts? 


John Watts is a typical qualified 
electrical contractor — heading a 
well-established firm with the 
trained organization, tools and 
know-how to give specialized as- 
sistance on wiring, lighting, sig- 
naling, power supply, electronics. 
From offices and warehouses in 
over 80 cities, GRAYBAR serves a 
nation of ‘John Watts’’, supply- 
ing the newest. and best in elec- 
trical materials. 























—AND THOUSANDS MORE 


All of them, T & B Fitting Answers to 
Wiring Problems—all helping to conduct elec- 
trical energy to useful work in war produc- 


tion plants throughout the country. 


Write us for Illustrated Catalog 44 on T & B 
Maintenance, Repair and Construction fit- 
tings, engineered and manufactured for fast 
installation and perfect electrical perform- 


ance. Great war-time and money savers. 


T & B products are distributed exclusively 
through the Electrical Wholesaler—in our 
experience, the only economically sound way 
of doing it. 
THE THOMAS & BETTS CO. 
INCORPORATED 
MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 


ELIZABETH 1, NEW JERSEY 
In Canada: Thomas & Betts Ltd. Montreal 


John Watts 


ELECTRICAL CONTRACTOR 
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THE ANSWER 
TO MAINTENANCE PROBLEMS 


Coffing Safety Pull Ratchet Lever hoists will assist your maintenance 
department in cutting minutes from “time down”, for repairs and main- 
tenance which will save you many production hours. 


They are built to operate either end up or laying down—as a hoist or 
puller. 


Easily carried and operated by one man. Model Z-G-6 ton illustrated, 
weighs only 59 pounds. Factory tested at 100% over rated capacity. 


Write today for catalog G-S-6 





Manufacturers of Ratchet Lever, Spur Geared, Electric and Differential Hoist 
Trolleys—Utility Maintenance Tools 


COFFING HOIST COMPANY 


DANVILLE, ILLINOIS 





















“We Got Rid of 
Costly Shutdowns 


On Our Cranes—And Stopped Shorts From 
Burning Up Our Heavy Copper Trolley 
Wire, When We Replaced 600 Ampere 
Fuses With 400 Ampere BUSS Fuses.” 


Davison Chemical Corp., Baltimore, Md. 


Says MR. STANLEY REISLER, Supt. of Elec. Dept. 


lon 









Gantry crane at Davison Chemical 
Corporation, Baltimore, Maryland 
protected by BUSS Super-Lag Fuses. 
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“The value of BUSS Super-Lag fuses is of greater importance today than 


ever before, because of the scarcity of copper trolley wire, and the need to 
make every minute, hour, and day count. We must keep the working crew, 
who depend on our cranes to handle material for them, on the job. 


“We started to use 400 ampere BUSS Super-Lag fuses over 12 years ago, 
replacing 600 and 800 ampere fuses in the main feeders to our cranes. 


“We found that BUSS fuses not only eliminated useless shutdowns, 
caused when a momentary overload occurred—but, when a trolley wire broke, 
the 400 ampere BUSS Super-Lag fuse blew instantly when the broken wire 
shorted on the others. There was hardly a mar on the other wires. 


“Before swinging to BUSS, such shorts often burned out the entire set of 
wires, which had to be replaced—tying up our cranes for 3 or 4 days for this 
major repair job. We’re certainly sold on BUSS Super-Lag fuses.” 


STANLEY REISLER, Supt. of Elec. Dept. 
Davison Chemical Corp., Baltimore, Maryland 


Are You Tolerating Useless Waste of Time and 
Material Because of Fuse Failures? 


In Davison’s plant—as in thousands of others—the 
long time-lag of BUSS fuses prevented them from 
opening on momentary or harmless overloads. 


In an effort to prevent useless shutdowns with other 
fuses, Davison tried 600 to 800 ampere fuses. But even 
with these large size fuses they still had many needless 
blows. Protection was sacrificed to such an extent that 


on short-circuits trolley wires were frequently badly 
damaged before the fuses would blow. 


400 Ampere BUSS Super-Lag fuses solved Davison’s 
problem because they were able to withstand momen- 
tary surges, yet the smaller size opened instantly when 
there was real danger caused by a shorted wire. 


Here’s Why BUSS Super-Lag Fuses 
Greatly Reduce or Entirely Prevent Needless Blows 


The fuse case is designed to insure good contact on 
the link, even when the fuse is renewed by an inexperi- 
enced person—and it is so designed that vibration or 
heavy overloads or the constant heating and cooling of 
the fuse will not permit poor contact to develop. Thus, 
excessive heat which causes fuses to blow when they 
should not is prevented. 

The fuse link used is the famous ““BUSS SUPER- 
LAG.” It has lag-plates attached which give it a long 
time-lag so that heavy starting currents or other harm- 
less overloads will not cause the fuse to blow. 


And Here Is How to Solve the "‘Shut-down Problem” 
in Your Own Plant 
Be sure that all purchase records dealing with circuit 
protective devices call for BUSS Super-Lag Renewable 
fuses. Then, as fuses are replaced or new installations 
made, your plant will automatically get the benefit 
of the carefree, trouble-proof protection that BUSS 
Super-Lag fuses assure. BUSSMANN MANUFACTURING 
Company, Division McGraw Electric Company, Univer- 
sity at Jefferson, St. Louis, Missouri. 




























































When you light warplant 
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se The WAKEFIELD 
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TOPS to see by... easy to maintain... 
re-designed to WPB limits 


to avoid harsh ceiling contrasts. This 
makes it especially effective for work that 
calls for critical seeing or for office space 


F you’re working on lighting for war 
plant office or drafting room, the AD- 
MIRAL is a “natural”. 


Because it conserves war materials and 
provides high intensity diffused fluorescent 
lighting that helps speed war essential 
paper work, with less fatigue and less eye- 
strain. 


Made largely of wood, the ADMIRAL 
has been further re-designed to meet WPB 
requirements on weight of metal used. 
Ninety per cent of its light goes down on 
desktops or boards; the rest goes upward 


ASK YOUR 


with poor ceilings. 


Comes in 2, 3 and 4-lamp units. Ask your 
Graybar house for details and let the AD- 
MIRAL help you do “double duty”. 


. 


Help prevent industrial acci- 
dents: Guard moving parts 
. .. have good light ... be 
alert. 


For excellence in 
war production 


SraybaR House ABOUT 





LIGHTING EQUIPMENT BY Wakefield 


FOR PEACETIME FUTURE. 






SPOT LIGHTING FOR WAR PRODUCTION 





John Watts 


ELECTRICAL CONTR. ACTOR 








BALLASTS FOR FLUORESCENT LAMPS 
in thousands of war production plants and 
in every section of the country, Jefferson 
Electric Ballasts are proving their capa- 
bility in fong-hour service. They are 
made in single and two-lamp types, 15 
to 100 watts; 3-lamp type for 40-walt 
lamps; 4-lamp type for 100-watt lamps. 


@ Because all production is dependent on 
electricity—care used in the selection of the 
accessory devices will pay you big dividends 
in satisfactory uninterrupted service...These 


include the Transformers used with mercury 
lamps, the Ballasts that serve the fluores- 
cent lamps,—the Power Circuit Transformers 
that provide the 115-230 volt current for 
lighting and small electrical appliances, 
—and the Fuses that protect lighting sys- 
tems, motors and other electrical equipment. 
By specifying “Jefferson Electric” you are 
assured the dependable performance so 
important in our contin- 
ved war production effort. 
JEFFERSON ELECTRIC COM- 
PANY, Bellwood, (Suburb 
2a <5. of Chicago) Illinois. Cana- 
RELIABLE PROTECTION OF dian Factory: 60-64 Osler 
LIGHTING AND POWER SERVICE Die, Wi tine: Cee 
Te preven? unnecessary shutdowns—to vate ; To save copper, conduit, installation time 
guard agains? damage to motors and other an : and expense—modern practice dictates 
electrical equipment—is the job experi- : {the distribution of 460-580 volt circuits 
Union Fuses. Since the earliest days of the io ap 
__ Hesetty ham ty mam. mw ELECTRIC 








Perhaps I am! It’s difficult for any man 
to keep up with all the latest . . . 

Oh, you’re talking about ventilation? 
Well, there is a field in which some new, 
practical ideas could be introduced to 
provide better air conditions with less 
cost and trouble. Very possibly there 
are ways to produce more effective venti- 
lation . . . modern, economical methods 
... that I’m not familiar with. Many of 


us have been following old, established 
methods so long that we just accept 
them without thinking... 
Miss Smith! Please take a letter to ILG 
let’s find out what this booklet has to 
offer in the way of new developments in 
ventilating theory and practice! 
ILG ELECTRIC VENTILATING CO. 


2879 N. Crawford Avenue, Chicago, Ill. 
Offices in 39 Principal Cities 








VITALIZED VENTILATION 


AND AIR CONDITIONING 
AIR CHANGE...NOT JUST AIR MOVEMENT! 


CONVENIENTLY INDEXED for quick reference, this 
new, free 88-page book contains (1) instructions and 
precautions to be observed in designing and installing 
propeller fans and blowers and (2) typical installations 
in all kinds of buildings—apartments, homes, stores, 
plants, etc.—indexed according to type of application. ' 
It presents in graphic form the results of ILG’s 37 
years of experience with a wide range of ventilating 
problems. Regularly priced at $1.00 per copy—but sent 
free to recognized architects, contractors and engineers. 
You will find a wealth of prac- 
tical information in these 
authoritative, indexed pages. 
Write—on your letterhead 


—today! 


Wartime demands for grueling ’round- 
the-clock operation have spotlighted the quality con- 
struction of ILG Direct-Connected Universal Blowers, 
Self-Cooled Motcr Propeller Fans and “Vital Zone” 


Unit Heaters. Get latest catalogs now! 


John Watts 
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Medel 10112 Paging Control Unit with facilities to 
connect through an amplifier to 12 speaker lines. 


Paging Control stations are available to provide facilities for 24 speaker 
lines. There may be one or more speakers on each line. 

Cabinet is of solid walnut with back and front of walnut plywood. Micro- 
Phone is mounted on top of the cabinet. Circuit allows selection of 
Speakers individually or collectively by means of individual selector keys 


and all-call switches. 


WEBSTER 


“Where Quality is a Responsibility and Fair Dealing an Obligation” 


PP abd. 
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Profits That Can Be Yours By Selling 
TELETALK PAGING SYSTEMS| 


To Every Industrial Plant in Your Community| 


Sale of Teletalk Paging Systems to war pressed industrial plants not | 
only offers you profits NOW but their prompt installation is important | | 
to up-speeding of war production. 
No single feature of modern plant operation contributes more to saving | 
time and steps, to eliminating confusion and misunderstanding, to quick | 
coordination of every activity . . . than the ability to reach every indi- 
vidual in a plant quickly, directly, with Teletalk Paging Systems. 

Ask the Graybar man who calls on you to explain how Teletalk Paging 
Systems almost sell themselves these days. He can tell you how to 
appraise the needs of a plant, to plan installations, specify materials 
and estimate labor involved. He knows these things because he has 
sold and profited from the sale of Teletalk Paging Systems. He will 
tell you how to do it. All you have to do is ask him. 

Teletalk Paging Systems have all the advantages that make for profitable 
sales. It is the leading and best known system of its kind . . . nationally 
advertised . . . carries a good margin of profit . . . is distributed nation- 
ally by Graybar. 

Ask your Graybar man about Teletalk Amplified Intercommunication 
Systems, too. Available in from 5 to 24 stations, they are the largest 
selling inter-office communicating systems on the market. 


See your Graybar man or write us direct. 
BUY BONDS ,. . AND KEEP ON BUYING 


Licensed under U. S. Patents of Western Electric Company, In- 
corporated, and American Telephone and Telegraph Company 


WEBSTER ELECTRIC COM PANY, Racine, Wis., U.S.A. 
Established 1909. + Export Department: 13 East 40th Street, New York 
(16) N. Y. + Cable Address: ““ARLAB” New York City 
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WITH BENJAMIN 
LIGHTING EQUIPMENT 


In these four major ways, Benjamin Lighting Equipment 
is helping American Industry to meet the manpower prob- 
lems involved in war production. 





%* It is REDUCING ACCIDENTS. 


%* It is CONSERVING ENERGY, 
thus reducing fatigue. 


* It is helping older employees to 
STAY ON THE JOB. 


* And fourth, Good Benjamin Lighting is 
REDUCING LABOR TURNOVER 


because the plain fact is that people prefer 
to work in well-lighted plants. They like to 
work under good light . . . and they do better 
work, not just because they can see better, 
but also because they feel better, more cheer- 
ful and the work seems to go along easier. 


This Free Guide Will Help You Make Certain Your Lighting is Right 
The free Booklet ‘‘Benjamin Specifications for Productive 
Lighting in War Plants’ contains complete data on how to 
approach, analyze and solve lighting problems. Included 
are 21 solutions to plant lighting problems now being util- 
ized in thousands of war plant locations. Request your 
copy now. There is no cost or obligation. Write Benjamin 
Electric Mfg. Co., Dept. H, Des Plaines, Illinois. 
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Benjamin ILLUMINEERING 
Insures Proper Lighting of 
the Seeing Tasks 


When you call on Benjamin you can depend upon 





securing lighting equip ¢ designed and con- 
structed to provide the utmost in efficiency and 
durability ... lighting equipment that will meet 
every requirement of wor production lighting. 
Every Benjamin fixture is warranted to comply 
with all recognized illumination, electricol and 
mechanical standards and applicable RLM stand- 
ord specifications. In addition, you secure the 
benefit of Benjamin Illumineering ... the engi- 
neering assistance that insures best possible light- 
ing from the viewpoint of Sufficient Light, Quality 
of Light, Light Distribution, Light Diffusion, Light 
Control and Shielding. 
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Benjamin RLM Benjamin RLM Benjamin 
Elliptical Angle Bow! Reflector Vapor-Tight 
Reflector nit 
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ELECTRICAL CONTRACTOR 
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| AUTOMATICALLY locks out a de-activated lamp 


AUTOMATICALLY resumes normal operation when new lamp is installed! 


Like the standard FS4-NA for 40-watt 
lamps, the heart of the new FS6-NA 
Starter for 100-watt lamps is the time- 
proved glow switch which provides per- 
fect starts on normal lamps. In addition, 
the FS6-NA has a bi-metallic element 
which automatically opens the glow switch 
circuit after a few unsuccessful attempts 


to start a de-activated lamp. 


HERE ARE SOME OF THE ADVANTAGES 


Eliminates blinking. Prompt action of auto- 
matic lockout stops blinking. 


Saves lighting dollars—builds good will with 
user. (1) Perfect starts lengthen lamp life. 
(2) Starters lastlonger because they do not 
wear themselves out in futile attempts to start 
de-activated lamps. (3) Ballasts are protected 
from over heating, therefore give longer life 


NEW YORK . SAN FRANCISCO ° CHICAGO ° LOS ANGELES 


| Sold through electrical wholesalers. 
il! NT THE BRYANT ELECTRIC COMPANY - BRIDGEPORT, CONNECTICUT 


i SUPERIOR }. 
J = WIRING DEVICES 





A REFLECTOR 

TO WHICH THE 
CONTRACTOR CAN 
TRUST HIS REPUTATION 


In these days it’s good to know that the 
staunch old line manufacturers are still be- 
hind you . . . continuing to produce mer- 
chandise upon which you can stake your 
reputation! 


ee LI LECEE BG 


Take for instance Curtis ‘‘X-Ray’’ Silver 
Mirror Reflectors . . . they earned their repu- 
tation for dependability and performance 
over the years gone by. . . and still today 
there’s nothing on the market that can 
touch them for controlled light delivery. 
Many sizes and types are available. 


The No. 589-T illustrated at right is a rela- Ss I L V E R 
tively new member of the ‘‘X-Ray’”’ family— aA [ R Rg o ry 


but it has already proved itself on scores of 

big industrial jobs. Specification sheet 2132 

gives full details as to sizes, wattages and R E F L E Cc T ie) R 
construction advantages. 

Write for your copy today! for 


INDUSTRIAL LIGHTING 









6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 


John Watts 


ELECTRICAL CONTRACTOR 






















Movement to 
OFF is speeded 
by release of 
static energy in 
clamping 
spring. 


Formed bake- 
lite cover (arc- 
ing chamber) 
removed from 
switch head to 
show action. 


BULLDOG “7 











Vacu-L3eah. sare switcues 


Streamlined, completely en- 
closed. Capacities: 30 Amp. to 
600 Amp. inclusive; 2, 3, and 
4 Pole, 600 Volts or less. 


Vacu-L3rcak. 


COMPACT TYPE SWITCHBOARDS 


Wall mounted, standardized 
unit sections, extremely flexible. 
Capacities: 2 and 3 Pole, 30 
Amp. to 600 Amp. inclusive; 
600 Volts or less; or 4 Pole 
solid neutral 230 Volts, A.C. 


Horsepower rated. 


Vacu-L3reak. ws ries 


for use on BullDog BUS- 
tribution DUCT. Fusible or 
non-fusible, quick make and 
break, horsepower rated. 
Capacities: 2 or 3 Pole, 30 
Amp. to 600 Amp. inclusive; 
600 Volts or less; or 4 Pole 
solid neutral 230 Volts, A.C. 


_ 4 Instant, positive 


pressure contact 
caused by wedg- 
ing action of 
moving contact 
when operating 
to ON position. 










‘c/’ PRINCIPLE 
oF Vacu-[31eak. SAFETY SWITCH CONTACTS 


Full ON posi- 
Moving 
contact now 
fits tightly be- 
station- 
ary Line and 
Load contacts 
under full 
clamping pres- 
sure of 


tion. 


tween 


spring. 




















BULLDOG V/2cu-%ecA. SWITCH PRINCIPLE 


with “Clampmaitic’ ’ contacts 


No electrical distribution system can be any 
better than its circuit protection devices. That’s 
why BullDog has extended its famous Vacu- 
Break Safety Switch principle, with “Clamp- 
matic” contacts, to cover not only individual 
safety switches, but panelboards, switchboards 
and bus plugs as well. | 










































Now you are assured of faster, tighter clos- 
ing of switching devices—of quicker, smoother 
operation—all along the distribution line. 


The secret of tighter closing, the smoother 
operation, of “Clampmatic” contacts, lies in 
the wedging action of the movable contact | 
“slug” against the beveled spring prongs of 
the stationary contact. 





Ask your BullDog representative to show | 
you a cut-away “Clampmatic” demonstrator. 
You won’t believe, until you actually try it 
yourself, how tight the contacts are when 
closed, how smooth and easy the operation is. 


After you try it, why not specify ‘Vacu- 
Break Clampmatic” for all your distribution 
devices whether safety switches, panelboards, 
switchboards or bus plugs. 


LDOG 


ELECTRIC proDUcTS co. 


. Pk. Annex 
soaeeaet 4 michigo® 
Bulldog Electfic sous 
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Field Engineering ws 
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MANUFACTURERS OF Vacu-Break Safety Switches, 
SafToFuse Panelboards, Circuit Master Breakers, 
Switchboards, Bus Duct Systems —FOR LIGHT 
AND POWER. 


BUY MORE WAR BONDS 





JUST WHAT WAR 
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INCH-MARKED' 


THE ELECTRICAL RACEWAY WITH 








t WIRING JOBS REQUIRE! 


“ON-THE-SPOT” 
DELIVERY SERVICE 


Your ELECTRUNITE Distrib 
utor has built a business 
to give you that service. 


If you had to carry complete stocks of all the items you use, 
jou would tie up a substantial sum of money to buy them. 

ou would have a lot of paper work in ordering and paying 
for them. You’d have to build, buy or rent a warehouse. You’d 
need a warehouseman—maybe another truck. You’d want to 
carry insurance—and there’s the danger of loss through 
depreciation. Then, just when you thought you had every- 
thing you needed, an unexpected job would require some- 
thing you hadn’t bought—and the job might be delayed a 
month or more. 


Thank your lucky stars that your distributor does all this 
for you. He stocks everything electrical that you need—and 
§aves you headaches and money. He knows the electrical 
business. He keeps up to date on regulations and restric- 
tions. He knows what is available and what is not. If what 
you want is unavailable, he is always ready to suggest an 
alternate that will do. 


Get to know your ELECTRUNITE Distributor—and keep 
in touch with him. Give him a break by letting him know 
your needs as far in advance as possible. Tell him all the 
details about the job, including rating, end use, etc. You'll 
find that by working closely with him you can save time 
and money. 


ELECTRUNITE Steeltubes 


REG. U. S. PAT. . 


A CONTINUOUS FOOT-RULE ON EVERY LENGTH! 





















IMPORTANT NOW..... 


The excellence that has for many years distinguished Simplex insulated wires 
and cables has not been accidental. It was the natural result of careful super- 
vision of materials and processes supplemented by both routine and special elec- 
trical tests during manufacture. Electrical tests are doubly important now be- | 
cause of restrictions limiting the use of scarce, critical materials. 





| | Simplex insulated wires and cables conform to govern- 
if you are engaged in | ment specifications and regulations but to maintain 
| Simplex quality while meeting these unusual war-time 
| limitations we have at times found it necessary to as- 
tions, it will be worth | semble special testing equipment for unusual, out of 
while for you to learn | the ordinary, tests. The results have more than justi- 
| 
| 
| 


j 
| 
| 
| 
| 


essential war work and 
need cables engineered to 


fit your operating condi 





ion that canadian fied the extra work. Simplex quality is being main- 
quality may mean for you tained 











Simplex Wire G Cable Co., 79 Sidney Street, Cambridge, Mass. 





C_AY WIRES and CABLES 








HUBBELL 


wistlock ‘ 
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UNINTERRUPTED PRODUCTION 
IN DEFENSE PLANTS 


Tiist-lock Devices elim- 
inate time-losses and an- 
noying delays because they 
“‘stay put’’—are vibration- 
proof—assure a lockfast electrical con- 
nection under the most trying conditions 
—are available polarized and grounded 


£ f ° i] 
ior sate operation. 








(mpace a Wheeler 1943 RLM 


Fluorescent Fixture with any other 


fixture made in accordance with 
latest WPB requirements. Its trim, 
compact appearance truly indicates 
its simple, sound engineering, out- 
side and in! 

Wiring channels, for example, are 
hollow steel I-beams combining 
light weight and extreme rigidity. 
Provide durable support, easy ad- 
justable suspension, instant access 
to starter switches. 


The reflectors, too, are typical 





Wheeler “Skilled Lighting”... de- 
of 62 


years’ experience. Made from tough, 


signed with the “know how” 


non-flammable. moisture - resistant 
material . .. chip-proof, washable 
enamel, inside and out. Rugged. 
light-weight, durable. And higher 
in lighting efficiency than many por- 
celain-enameled metal reflectors! 
Write for detailed Bulletin 72. 
Wheeler Reflector Co.. 275 Con- 
gress St., Boston 10, Mass..... 
New York City. Representatives in 


principal cities. 


DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 


Continuous Installations easily made by sim- 
ple connection of adjacent ends with speedily- 
applied couplings. Note accessibility of starter 


Rigid, weight-conserving wiring channels, 
Easily accessible operating parts. Reflee- 
tion factor not less than 85% gives better 
than 80% overall efficiency in 48” two-lamp 
units, 76% in three-lamp units, 74% in 60" 
two-lamp units. 





switches. 


“C-Clamp” Hangers. easily attached. fully 
adjustable ... afford conduit. messenger cable, 
rod or close-to-ceiling suspension. Loops set 
each end of wiring channel provide for chain 
suspension. Ample knockouts offer a choice 
of entrance and permit straight-through wir- 
ing of entire row of fixtures. 





REFLECTOR 
COMPANY 


LIGHTING EQUIPMENT SPECIALISTS SINCE 










1881 


John Watts 
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THE YOUNGSTOWN SHEET AND TUBE COMPANY 
b 4o)8), [ety ue)''). Bae): 0 fe) 
Manufacturers of 
(OF-0: 81004) ALLOY AND YOLOY STEEIS 


Pipe and Tubular Products - Sheets - Plates - Conduit - Bars - Tin Plate 
Rods - Wire - Nails - Tie Plates and Spikes - Alloy and Yoloy Steels 


7s the period of World War I, The Youngstown 
Sheet and Tube Company “came of age.” 


1915 began in depression--with fear and uncer- 
tainty at home and abroad. But that courage and 
vision which built Youngstown into a $20,000,000 
corporation in 15 years, now brought a 50% 
increase in capital stock and a huge construction 
program. The next three years saw a modern, in- 
tegrated plant completed--3 new open hearths, 
another blast furnace, batteries of coke ovens, ad- 
ditional finishing mills, new laboratory, hospital, 
works office building, hundreds of homes for em- 
ployees. When war ended, nearly $39,000,000 of 
stockholders’ money had been plowed into plant 
and facilities. 


The decision to expand was timely. French and 
British orders came with a rush in mid-1916. After 
April 1917, America and her Allies demanded and 
received every possible pound of steel to win the 
war. 


In those events we see a familiar pattern --tre- 
mendously increased production, labor scarcity, 
high wages, taxes taking 80% of profits. But for- 


tunately the American system of private enterprise 
was enabling Youngstown to earn good profits-- 


sufficiently high to pay off all its bonded indebted- 
ness, to pay generous dividends to stockholders and 
to fortify itself with reserves which enabled it and 
its employees to survive the lean early ‘20's. 

Free enterprise, which made the steel industry 
strong, won that war for America and democracy, 
and built the business system on which we must 
depend for national survival today 


. Historical Series - - - No.7 
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\ FRANK ADAM ELECTRIC CO.J 


B\ ST.LOUIS, MO.U.S.A. 


OR more than fifty-two years, this 
Company has been privileged to ren- 
der service in the electrical equipment 
field . . . Better and safer materials and 


equipment, at progressively lowered cost 


to the user, has been our constant aim 
.. . For the Architect, and for the Owner 
he represents, the prime consideration 
has been improved design and a long 
life of satisfactory service . . . For the 
Electrical Contractor, ease of installation 
— so that his good workmanship would 
show to best advantage... For the Whole- 
saler, distribution through legitimate 
channels .. . It is with these ideals that 
we will continue serving our industry .. . 
Frank Adam Electric Company, Box 357, 
St. Louis, Missouri. 








MINERALLAC PRODUCTS 


Economical practical units 
that save Time and Labor... 


PULLING 
No. 180 


CABLE PULLING 
COMPOUND 


A chemically inert 
compound for pull- 
ing in cables. Re- 
duces pulling ten- 
sion and damage to 
lead sheaths. 





CABLE INSULAT- 
ING COMPOUND 


A dependable line 
of insulating com- 
pounds for use in 
Cable Joints, Pot- 
heads, and Terminal 
Bells. Eight types 
for various voltages, 
temperatures, and 
climatic conditions. 
Also Oil Insoluble 
Compound. 


STATISCOPE 


Used extensively for the protection of 
electrical workers. Pocket Type (shown) 
is intended for all-around testing and 
specially adapted for use on  under- 
ground cable work. Indicates on 2000 
volts and up. Also Overhead and Sta- 
tion Types. These glow-tube forms of 
electro:copes, encased in hard rubber, 
instantly indicate the presence of po- 
tential when held in the changing static 
field such as is found surrounding alter- 
nating current circuits, pulsating direct 
current, X-ray discharges, automobile 
ignition, etc. 


alt -— | 


CABLE AND CONDUIT HANGER 


(Cadmium plated steel or EVERDUR) 
Made of best grade spring steel—intend- 
ed especially for open wiring and for 
Cable and Conduit running in exposed 
positions where appearance is important. 
Split porcelain bushing available for 
rubber covered cable _ installations. 
Listed by Underwriters’ Laboratories, Inc. 


MESSENGER 
HANGER AND STRAP J 


(Cadmium plated steel or EVERDUR) 
These ''Messenger Hangers'' are designed 
for use on messenger cable installations 
in conjunction with the MINERALLAC 
“Messenger Strap"’ for outlet boxes as 
shown in the illustration. 


JIFFY CLIP 


(Cadmium plated steel or EVERDUR) 
An inexpensive, one-hole clamp for pipe, 
conduit, or lead-covered cable. Only 
one screw or bolt necessary. Light but 
strong. Used extensively in Defense 
Plants and Ship Construction, Airports, 
and Factories. 








RANGES 
D-C Voltage —Measurements from 10 millivolts 
to 1000 volts (20,000 ohms per volt) in full scale 
ranges of: 1/10/50/200/500/1000 volts. (Up 
to 5000 volts with very compact external mul- 
tiplier.) 
A-C Voltage — Measurements from 0.1 to 750 
volts (1000 ohms per volt) in full scale ranges 
of: 5/15/30/150/300/750 volts. 
D-C Current—Measurements from 0.5 micro- 
ampere to 10 amperes, in full scale ranges of: 
50 microamperes, 1/10/100 milliamperes, 1/10 
amperes. (Higher ranges with external shunts.) 
A-C Current — Measurements from 10 milliam- 
peres to 10 amperes, in full scale ranges of: 
.5/1/5/10 amperes. Higher ranges, up to 1000 
omperes, with external current transformers. 
Resistance — Measurements from 0.5 ohm to 30 
megohms in full scale ranges of: 3,000/30,000/ 
300,000/3 meg./30 meg. Center scale values 
ore: 25/250/2,500/25,000/250,000 ohms. 


¢ The growing use of electronic devices and other sensi- 
tive circuits throughout industry poses no new instru- 
ment problems for contractors or maintenance depart- 
ments WESTON equipped. The familiar Model 785, with 
its high sensitivity and broad range scope, answers these 
newer measurement requirements. But more .. . it also 
covers most of the usual maintenance needs. 

Model 785 furnishes another example of WESTON’S 
engineering foresight . . . designing instruments always 
with the needs of to-morrow in mind. Other WESTONS, 
equally important for efficient maintenance in the days 
to come, are the time-saving WESTON Clamp Ammeter, 
and the WESTON foot candle meters which measure all 
types of lighting direct . . . without correction factors. 
Weston Electrical Instrument Corporation, 578 Freling- 
huysen Avenue, Newark 5, New Jersey. 





Laboratory Standards . . . Precision DC and T Specialized Test Equipment... Light 
AC Portables . . . Instrument Transfomers Measurement and Control Devices... 
- .. Sensitive Relays ...DC, AC, and WE S ON Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. 





1 14’ KO. for cable clamp installa- 
tion direct tO fixture. 

clamps for rod of 

rs can be located at 

any n channel. 

3 Swivel tyPe hanger straP, is adjust- 

able for pipe of rod alignment. 

4 K.O.’s for pipe- 

5 K.O. for cord. 

6 Rigid one-piece coupling con- 
verts, single units tO continuous 
fixtures. 

7 Chain hanger slots in toP of chan- 
nel and in center of coupling- 

8 Complete pipe hangers with ceil- 
ing cano and all fttings- 

9 K.O. in end for through feed. 

‘o.formed en 


10 Rigid, on€ iece, a 
xes d to channel assure 
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rigidity and ProPS 
all parts. 
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r alignment © 


12 K.O. for switch. 


13 Screw holes fos & 
mounting: — 
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November, 1943, marks Appleton’s Fortieth Year—forty years of continu- 
ous improvement and development in line and product that make Appleton 
today an outstanding name in the electrical industry! Engineering skill 
of the highest order—p/us carefully controlled manufacturing processes in 
Appleton’s own fabricating plants and foundries—p/us keen and practical 
understanding of what the trade requires; all contribute to make Appleton 
Conduit Fittings and Industrial Lighting Equipment blanket every wiring need. 


ntative type 


GENUINE APPLETON “UNILET. The complete Ap 
| Threaded and No-Thread Malleable tron 15,000 distinct types « 


Hundreds of Types 
for Heavy-Wall or 
Thin-Wall Conduit 


Sold Through Wholesalers 


APPLETON ELECTRIC COMPANY 
1704 WELLINGTON AVENUE CHICAGO, ILLINOIS 
Branch Offices: NEW YORK, 76 Ninth Ave. « DETROIT, 7310 
Woodward Ave. « CLEVELAND, 1836 Euclid Ave. * SAN 
FRANCISCO, 655 Minna St. « ST. LOUIS, 420 Frisco Bldg. 
LOS ANGELES, 100 N. Santa Fe Ave. «© ATLANTA, 175 Luckie 
St.,N.W. © BIRMINGHAM, 6 N. Twenty-first St. «© MINNE- 
APOULIS, 305 Fifth St., S. . PITTSBURGH, 418 Bessemer Bldg. 
Resident Representatives: Baltimore, Boston, Cincinnati, Dallas, 

Denver, Kansas City, Milwaukee, New Haven, 
New Orleans, Philadelphia, Seattle 


PPLETON 


CONDUIT FITTINGS © OUTLET AND SWITCH BOXES © EXPLOSION-PROOF FITTINGS ¢ REELITES 
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TRUMBULL-PIONEERED 





AERATED 


FEEDER SYSTEMS 


CAPACITY PLUS FLEXIBILITY. Ample power capacity 

. with what, in effect, is a “switchboard running the length 
of the plant”... combined with flexibility in initial layout 
and subsequent ease in adding or relocating equipment that 
is essential to future planning. 


"PACKAGED" UNITS mean that costly and time consum- 
ing ‘‘special” engineering work in plant power distribution 
layout is eliminated, Standardized ‘‘stock”’ sections are quickly 
and easily installed. Efficiency, safety and performance have 
been predetermined. 


TRUMBULL ENGINEERING pioneered the development cf 
Standardized Enclosed Bus Bar 
Distribution Systems. Trumbull 
“Aerated” L.V.D. represents the 
successful solution of difficult 
technical problems in combining 
high current-carrying capacity 
with ability to withstand elec- 
trical and mechanical stresses, 
and assurance of long-term safety 
and freedom from maintenance. 
Entire structure is rigidly braced. 
Improved Vystipe bus bar con- 
nectors have silver plated joints. 


TRO. 


ENCLOSED 


FOR THE LONG PULL TODAY...AND THE STRONG PULL TOMORROW 


LOW VOLTAGE DROP 


BUS BAR 
DISTRIBUTION 
SYSTEMS 
































DELIVERS FULL VOLTAGE...L.V.D....Low Voltage 
Drop .. . means maximum power delivery throughout the 
system . . . your answer to needed extra power capacity. 
Heat-dissipating ventilated enclosures house bus bars that 
are individually encased in high temperature resisting 


CARBONOT sheaths. 


SAVES CRITICAL MATERIALS. “Aerated” L. V. D. con- 
forms to W.P.B. Limitation Order No. L-273, uses minimum 
copper and steel for a given capacity without sacrifice of 
efficiency. Ratings, 250, 400, 609, 809, 1,000, 1,350, 1,600 
and 2,000 amps. Short Circuit ratings up to 100,000 R. M.S 
Amps. 


INTERCONNECTSwith Trum- 
bull Systems already installed and 
with Trumbull FLEX-A-POWER 
Systems providing secondary 
feeder distribution with plug-in 
connections to machine load. 
Complete range of FLEX-A- 
PLUGS includes switching and 
protective devices as well as 
CAPACITOR Flex-A-Plugs for 
efficient power factor correction 
at point of load. 

Write for Trumbullaid Bulletin 
| 408, for detailed information and 
illustrations. 
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THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 





PLAINVILLE, CONN. 
OTHER FACTORIES AT NORWOOD (CINN) O. — SEATTLE — SAN FRANCISCO — LOS. ANGELES 
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AIRPORTS 
1. There is a surprising amount of airport build- 
ing activity right now—and plenty more ahead 


when aviation spreads its peacetime wings. And 
airports require a lot of electrical equipment, 
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1. SQUARE D PANELBOARDS, SWITCHES, 
CIRCUIT BREAKERS, DISTRIBUTION SYSTEMS, 
STANDARD AND TAILOR-MADE. 








2. For the first time in a long while, farmers 


2. SQUARE D CIRCUIT BREAKERS, MULTI- have been = the green light on equipment 
purchases. (Refer to WPB orders M-330, U-1-C 
BREAKERS, SAFETY SWITCHES AND and PR19.) Electrical equipment is among the 


PRESSURE SWITCHES. age Chay sees Say. 











3. SQUARE D MARINE SWITCHBOARDS, 
DISTRIBUTION PANELS, LIGHTING PANELS noe 
AND SWITCHES. ALL NAVY APPROVED. ; =e. 








SHIPYARDS 
3. Going full blast and no indication of slowing 


down. Here is an outstanding market for elec- 


4. SQUARE D INDUSTRIAL MULTI-BREAKERS, trical equipment. Every boat, regardless of type 


or size, requires a lot of it. 


SWITCHES, PANELBOARDS, MOTOR CONTROL, 
WELDER CONTROL, SQUARE-DUCT. 


























INDUSTRIALS 


4. There is still a tremendous amount of ex- 
pansion and conversion work going oninindustry. 
And maintenance demands are at an all-time 
high. All of them involve electrical equipment 
—lots of it. 





KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 












Ute] e) 108, omy icky: 
(FOUR 40-WATT LAMPS) 


The famous U.R.C. Research Luminaire, originally 
introduced by MITCHELL, was so ideal for commer- 
cial lighting, it soon broke all sales records. NOW 
—a new improved model is available again for 
stores, offices, buildings and institutions—on a 
priority of A-1-J or higher—at the same original 





low price! It has all the original U.R.C. lighting 
benefits. Combines the ultimate in high intensity 
illumination with lowest surface brightness (glare). 
Adaptable for every type of interior—Pendant 
or surface mounting, individual or continuous 
rows. Requires less time to install than any other 
commercial fixture. Lightweight—less than 


La. ¥ 6 Ibs. of metal! Delivery after December Ist— 
unc === Place your order now! 





MITCHELL VW CRAY 


eV VSS 








AIR CONDITIONING CONTROLS = COMBINATION PRESSURE AND LOW WATER * BOILER FEED WATER PUMP CONTROLS 
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TILTING TYPE 


A FAMILIAR CONTROL 


Mercoid has served the nation's peacetime control 
requirements for more than two decades. 


During these years, experience has demonstrated the 
correctness of the design and operation of Mercoid 
Controls. Their record of accurate and dependable 
performance is the basis for their wide acceptance 
among engineers planning America's essential war- 
time production. 


The ‘familiar’ DA type control shown above, is a 
favorite with industry. The outside double adjustment 
feature and direct reading simplifies the setting and 
eliminates all guesswork, an important factor consid- 
ering new help in all plants. 


All Mercoid Controls are equipped exclusively with 
hermetically sealed corrosion-proof mercury switches, 
thus assuring positive operation and longer control 
life. Mercoid mercury switches are available to the 
trade for a variety of applications. A few types are 
illustrated to the left. 

If you have a control problem involving the automatic 
control of pressure, temperature, liquid level, mechan- 
ical operations, etc., it will pay you to consult 
Mercoid's engineering staff—always at your service. 


WRITE FOR MERCOID CATALOG NO. 600, IT 
CONTAINS A LOT OF CONTROL INFORMATION 


THE MERCOID CORPORATION 
4207 BELMONT AVENUE, CHICAGO, ILLINOIS 
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STOKER CONTROLS * THERMOSTATS » VAPOR VACUUM CONTROLS * TRANSFORMER-RELAYS * LEVER ARM CONTROLS 


John Watts 


ELECTRICAL CONTRACTOR 











to buy... 





FOR ACTION-SERVICE 
ON THINGS ELECTRICAL 
CALL YOUR NEARBY 





# REG. U.S-PAT. OFF. 


*Graybah . 
cot 8 TAKES 1o WIN! 








GraybaR 


DISTRIBUTING HOUSE 


——_—_ 














Akron Columbia, S. C. Hammond Minneapolis Portland, Me. Seattle 
Albany Columbus Harrisburg Nashville Portland, Ore. Springfield, Mass. 
Allentown *«Corpus Christi Hartford Newark Providence Spokane 
Asheville Dallas Houston New Haven Reading Syracuse 
Atlanta Davenport Indianapolis New Orleans Richmond Tacoma 
Baltimore Dayton Jacksonville New York Roanoke Tampa 
Beaumont Denver Kansas City Norfolk Rochester Toledo 
Birmingham Des Moines Knoxville Oakland Sacramento *Tulsa 
Boston Detroit Lansing Oklahoma City St. Louis Washington 
Buffalo Duluth *Little Rock Omaha St. Paul Wichita 
Charlotte Durham Los Angeles Orlando Salt Lake City Winston-Salem 
Chattanooga Flint Louisville Peoria San Antonio Worcester 
Chicago Fort Worth Memphis Philadelphia San Diego Youngstown 
Cincinnati Miami Phoenix San Francisco 
Cleveland Grand Rapids Milwaukee Pittsburgh Savannah *Sales Office 
e ethene ff Seer 
Some of the 60,000 Items Available Through GraybaR 
Saws, Hand 


Insulators, Glass 
Insulators, Glass and Porcelain 
Jacks, Cable Reel and Pole 
Lamps, Fluorescent 


Signaling Systems, All Types 
Strand, Galvanized Guy 
Switchboards, All Types 
Switches, All Types 


Augers and Diggers, Pole Hole 
Aviation, Electrical Equipment 


Condulets 
Conduit, Iron, Fibre, Clay, Pump Log 





Controllers, Automatic Motor 
Controllers, Manual Motor 


Lamps, Incandescent 
Lighting Fixtures, Fluorescent 
Lighting Fixtures, Incandescent 


Systems, Sound 
Tape, Friction 
Tape, Rubber 





Telephones, Intercommunicating 
Tools, Pole Line Construction 
Tools, Linemen’s 

Trucks, Line Construction 
Winches, Trailers 

Wire, Bare and Weatherproof Copper 

and Brass 

Wire, Bare Resistance 

Wire, Enameled Magnet 

Wire, Lead Sheathed 

Wire, Rubber Covered and Braided 
Wire, Weatherproof 

Wiring Devices 


Cord, Heavy Duty 
Cord, Rubber Sheathed 
Cord, Twisted or Parallel 
Crossarms, Fir and Treated Wood 
Derricks and Derrick Trucks 
Drills, Portable Electric 
Fans, Propeller 
Fans, Window Ventilating 
Fixtures, Ceiling or Suspended Indoor 
Fixtures and Fittings, Street Lighting 
Generators, Magneto 
Globes, Glass 
Gloves, Rubber 
Hammers, Portable Electric 
Hardware, Pole Line 
Insulating Materials 


Lights, Flood 
Lugs, Solderless 
Machines, Household Sewing 
Marine, Electrical Supplies and 
Equipment 
Motors, A. C. Repulsion 
Motors, A. C. Slip Ring 
Motors, A. C. Squirrel-Cage 
Motors, D. C. Compound 
Motors, D. C. Series 
Motors, D. C. Shunt 
Motors, Fractional Horsepower 
Poles, Yellow Pine and Cedar 
Posts, Metal Street Lighting 
Safety Equipment 
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ELECTRIC 
Offices in 88 Principal Cities 
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THESE ARE THE FIRMS 


THAT WILL HELP YOU=— 











Frank Adam Electric Co. 
Appleton Electric Company 
Benjamin Electric Mfg. Company 
The Bryant Electric Company 
BullDog Electric Products Co. 
Bussmann Mfg. Co. 

Coffing Hoist Company 
Curtis Lighting, Inc. 
Day-Brite Lighting, Inc. 
Harvey Hubbell, Inc. 

Ilg Electric Ventilating Co. 
Jefferson Electric Company 


The Mercoid Corporation 


Minerallac Electric Co. 
Mitchell Manufacturing Co. 
Simplex Wire & Cable Co. 
Square D Company 


Steel & Tubes Division, 
Republic Steel Corporation 


The Thomas & Betts Company 

Trumbull Electric Mfg. Co. 

The F. W. Wakefield Brass Company 
Webster Electric Company 

Weston Electrical Instrument Corporation 
Wheeler Reflector Company 

The Youngstown Sheet & Tube Co. 











You get an extra assurance of sound construc- 
tion and up-to-the-minute design...now ond 
in the future ... when you buy from these manu- 
facturers via Graybar. 

Here's the reason: Graybar, you know, has 74 
years of successful electrical distribution behind 
it... and it takes a long-term view of the future 


when it chooses its supply lines. It's only natural, 


therefore, that it generally ‘‘hooks up"’ with man- 
ufacturers who also have the habit of looking 
ahead. These are the manufacturers who continue 
to think about better products even today. Nine 
times out of ten, they are the firms that lead the 


way in product improvement. 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed description, sizes, prices and other data write to the manu- 
facturers' advertising departments, tell them in what issue of ELECTRICAL 
CONTRATING you saw the item and they will send full details to you. 


EQUIPMENT NEWS 





Convertible Panel Plan 


This multi-breaker 
convertible panel 
plan provides for the 
complete conversion 
of obsoleted fusible 
panelboards to cir- 
cuit breakers with an 
ingrease in the num- 
ber of circuits, as 
well as in the circuits 
and main capacities. 
Besides utilizing the 
installed box and 
conduit, thus: reduc- 
ing the use of criti- 
cal materials, labor 
costs and changeover 
time, such _ installa- 
tions reduce the heat- 
ing which accom-: 
panies overloading. S 
The old trim and in- SQUARE D MULTI-BREAKER PANEL 
terior are removed 
from the box and the existing wiring pulled out if it cannot 
be utilized. By employing thinwall wire, the existing con- 
duit may be wholly or partially used. Square D Company, 
6060 Rivard Street, Detroit 11, Michigan 





Fluorescent Unit 


An....instantaneous 
starting fluorescent 
unit, Model MF-240- 
N, has been added to 
this line of Gen- 
eralite equipment. It 
eliminates the use 
of starting switches, 
‘ and provides average 
lumen output, low 
voltage operation * 
and satisfactory lamp 
life. It operates on a 
power factor of 98 percent at 118 volts and is corrected for 
stroboscopic effects. Unit is designed to accommodate two 
40 watt fluorescent lamps mounted on five inch centers and 
is built to conform to Bureau of Standards recommenda- 
tions. It is constructed with a “V” wiring channel which 
separates the two lamps. Ease of maintenance is one of the 
features since the non-metallic reflectors are removable from 
top without interrupting lamp operation. The Fostoria 
Pressed Steel Corporation, Fostoria, Ohio 





FOSTORIA FLUORESCENT UNIT 
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Outdoor Floodlight 


A redesigned out- 
door, weatherproof 
floodlight, provided 
with stippled lens to 
create a greater light 
spread, has been an- 
nounced. Compco’s 
mounting method as- 
sures unlimited ad- 
justable mounting, 
due to a special post 
mount bracket. Re- 
flectors are heat-re- 
sistant, having been 
given a hard baked- 
on white “liquid- 
plastic” glazenamel surface. The outer surface consists of 
baked on “liquid-plastic” gray-enamel. It may be used 
indoors without lens. Available in 200 and 300 watt sizes. 
Commercial Metal Products Co., 2251 W. -:St. Paul Ave., 
Chicago, Ill. ? 





COMMERCIAL METAL FLOODLIGHT 


Motor 


A new type, all- 
purpose, continuous- 
duty, polyphase 
squirrel-cage induc- 
tion motor is avail- 
able for use in all 
kinds of industry. 
Constructed with 
centrifugally - cast 
F-M copperspun ro- 
tor, it is fully pro- 
tected against flying 
chips, falling parti- 
cles, dripping liquids 
and other industrial 
motor hazards. Ball bearings are sealed in cartridge-type 
housings. Cross-flow ventilation, a feature in frames 224 to 
365 incl., is obtained through protected inlets and exhausts 
at each end of the motor: Where space is limited, the con- 
duit can be brought up between the motor feet to the tapped 
hole in the motor frame and the conduit box cover assembled 
flush with the frame. The external box is then discarded. 
When conventional conduit box is used it can be mounted 
in any one of four positions. It is rated 40° C. and designed 
to carry 115 percent load continuously without injurious 
heating. Fairbanks, Morse & Co., 600 S. Michigan Ave., 
Chicago, IIl. 





FAIRBANKS-MORSE MOTOR 
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Instruments . 
A new line of 
small, thin, d.c. 
panel instruments, 
featuring internal- 
pivot construetion is 
available for use in 
aircraft, radio and 
communications 
equipment and _ for 
application on vari- 
ous types of machin- 
ery. The line con- G-E INSTRUMENT 
sists of d.c. voltmeters, a:n~eters, milliammeters, micro- 
ammeters, radio-frequency ammeters and milliammeters 
and .d.c. volt-ammeters. The volt-ammeter has a push- 
button-operated switch to change the reading from “am- 
peres” to “volts.” In the new instruments, pivots are 
mounted on inside of armature shell instead of outside of 
the armature winding, One jewel bearing is mounted on 
top of the core and frame assembly and the other is mounted 
in an adjustable sleeve fitted into lower part of soft-iron 
core. They are available with either brass or molded Testo- 
lite dust-proof and moisture-resisting cases in 24-inch sizes. 
General Electric Company, Schenectady, N. Y. 





LEAR MOTORS 


Motor 


This new line of small motors incorporates the revolu- 


tionary Lear Fastop clutch, which stops the driven member 
in 1/50th of a second from 8,000 r.p.m. These motors are 
finding a vital wartime application in power driven controls 
for wartime aircraft. These controls are less vulnerable to 
gunfire and they, are more flexible and operate more effi- 
ciently at extremely low temperatures. The postwar appli- 
cations of this clutch and motor are many, wherever instan- 
taneous braking is desired. Lear Avia, Inc., Piqua, Ohio. 


Snap-Action Switch 


This new small 
open blade snap- 
action switch has 
been designed for 
a wide variety of 
applications _in- 
cluding machine 
tool control de- 
vices, aircraft landing gear controls and for construction of 
various relays and contactors. A rolling spring produces a 





ACRO SNAP-ACTION SWITCH 
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positive snap action with less than six ounce operating pres- 
sure. Smaller coils may be used in relays incorporating this 
new development. This switch is also designed to permit 
both pre-travel and over-travel. It has a rating of 15 amps. . 
on 125 volts a.c. Overall size is 3¥s-in. by 4%-in. by 4-in. 
It is made in single pole, single or double throw, set and 
return types. Acro Electric Co., 1321 Superior Ave., Cleve- 
land, Ohio 


Electronic Control 


An _ electronic 
package unit, , Ss 
known as “Flash- 
tron’, is for use 
in many types of 
automatic control 
setups. It is not, 
in itself, a control 
“system”, but an 
electronic “heart” 
making it prac- 
ticable to ap- 
proach zero toler- 
ance in regulating 
variables _occur- 
ring in industrial 
processes, for in- 
stance pressure, 
temperature, 
liquid level, flow, 
speed, motion, 
voltage, air, fuel relations. It is a “buffer” control element 
operating between the primary sensitive element and the 
power operating control element. It requires negligible 
power for actuation and furnishes the power necessary for 
actuation of power operating elements. Flashtron can be 
operated from super sensitive primary actuating elements 
of many types and its output circuits accommodate the alter- 
nate energizing of loads within the range of the instrument 
which may be connected to it. One of the two output cir- 
cuits is always energized but contactor type actuating devices 
prevent both from being energized simultaneously. It is 
housed in an all steel box and provisions have been made 
for easy connection of a 115 volt 60 cycle a.c. power line, 
the actuating circuit and the two control sections. Thor- 
darson Electric Manufacturing Company, 500 W. Huron 
St., Chicago, II. 


See > 


eee 





THORDARSON FLASHIRON 


Coupling and Lock Nuts 





These AN _ conduit 
coupling and lock nuts 
are fabricated from 
sheet aiuminum. It ‘s 
claimed that tests have 
shown this new con- 
duit nut to be as 
Strong as machined 
nuts, while stronger 
and more consistent in strength than nuts which have been 
die-cast. It is also claimed that the new method develops 
a much lighter nut. The AN 3054 series of coupling nuts 
is now being produced in sizes —3, —4, —6, —8, —10, —12 
and —16 for aircraft use. The Rumsen Company, 8059 
Melrose Avenue, Los Angeles, Calif. 





RUMSEN COUPLINGS AND LOCK NUTS 
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THE MODEL 610-B 


MEG-O-METER 


A NEW-BATTERY OPERATED 
INSULATION TESTER!! 


INSTANTLY INDICATES THE EXACT 
LEAKAGE OF ALL INSULATION FROM ZERO 
UP TO— 


200 MEGOHMS 
AT A TEST POTENTIAL OF 


500 VOLTS D.C. 


SUPPLIED BY A BUILT-IN BATTERY AND 
VIBRATOR POWER SUPPLY 


*NO HAND CRANKING—The 500 Volt Test Potential is 
or instantly available by throwing the front panel toggle 
switch. ns 


*3 RESISTANCE RANGES—In addition to the 0 to 200 
Megohm Range which is used for Insulation Testing 2 addi- 
tional lower resistance ranges are provided. The 2 lower resist- 
ance ranges are 0 to 20,000 Ohms and 0 to 2 Megohms. 


* METER MOVEMENT—A 4!/." 0 to 200 Microampere sensi- 
tive meter guarantees extremely accurate readings on all 
ranges. 


Important: 





sfead of batteries. 





FEATURES: 


* DIRECT READING—All calibrations printed in large, easy- 
to-read type enabling exact determination of leakages from 
0 to 200 Megohms. In addition, the Megohm scale is also 
subdivided into BAD (0 to | Megohm) DOUBTFUL (I to 3 
Megohms) GOOD (3 to 200 Megohms) sections. The BAD 
Section which indicates the danger point is printed in red. 


Model 610-B comes housed in a beautiful, 


hand-rubbed Oak cabinet complete with 
cover, self-contained batteries, test leads 5 50 
and instructions, Size 9'/2" x 8!/." x 6". 


Shipping weight, 16 pounds. Price 








Mo !el 610-E is d for production testing where product must meet specified insulation requirements. 


We also make the Model 610-E Meg-O-Meter which operates on 110 Volt 60 Cycle A.C. current. The $ 50 
Model 610-E provides exactly same services as the Model 610-B except that it operates on 110 Volt A.C. current in- 52 


Price of Model 610-E complete is 











THE MODEL 560 


INDUSTRIAL ANALYZER 


MEASURES: 


A.c. AND D.C. 
VOLTAGES UP TO 
Ae 1500 VOLTS 
RESISTANCE UP 
TO...2500 OHMS 
A.C. CURRENT UP 
TO. .30 AMPERES 





FEATURES: 


* COMPLETELY PORTABLE—NO EXTERNAL SOURCE 
OF CURRENT REQUIRED 
* SAME VOLTAGE SCALE USED FOR BOTH A.C. 


AND D.C. 
* ALL CALIBRATIONS PRINTED DIRECTLY ON 


METER. NO COMPUTATION OR CHARTS. 


SPECIFICATIONS: 

5 A.C. AND D.C. VOLTAGE RANGES: 0 to 60/150/ 

300/600/1500 Volts 

2 RESISTANCE RANGES: 0 to 250 Ohms 
ms 

A.C. CURRENT: UP TO 30 AMPERES 

MODEL 560 INDUSTRIAL ANALYZER comes 


housed in a beautiful, hand-rubbed wooden 
cabinet complete with cover, self-contained $ 50 
battery, test leads and instructions. Size 


0 to 2500 


82" x 7'* x 4%". Shipping weight 7 


aw - SAE PETER ETERS TET ieee Only 





THE NEW MODEL 590 


VOLTAGE TESTER 


Reads Like A 

Thermometer! ! 

Automatically Indicates— 

@ Whether the voltage is 110, 220, 
440 or 660 Volts. 

@ If the current is A.C. or D.°C. 

lf the appliance, motor, etc., con- 

nected in the line is “open”. 

Which leg is "grounded". 

If the frequency is 25 or 60 cycles. 

If the fuse is “blown”. 


When one side of an appliance 
or motor connected to the line 
under test is "grounded", 

@ Excessive leakage between a motor 





and a line. 
” t 4 @ When a three phase motor is run- 
i ning erratically due to a "blown" 
fuse. 


No meter, No switching, No tip jacks. To use: simply 
connect the needle pointed test prods across any line 
and this truly versatile instrument will instantly indicate 
the Voltage, frequency, type*of Current, ete. Rugged, 
dependable and efficient, this amazing electric tester 
measures only 134” x 5” x 15%” and weighs only 5 
ounces. Unlike most electrical testing instruments which 
necessarily require a great amount of caré, the Model 
590 is designed for “bang around’ maintenance work, 
and yet due to the unique design it compares favorably 
in sensitivity with expensive metered instruments in that 
it draws less than 1 Milliampere of current. 


MODEL 590 comes housed in a beautiful hand- s BS 
rubbed, wooden cabinet. Panel is of etched 

steel. Shipping weight 2 pounds. Complete 

with instructions. Only 





DEPT. E. C., 227 FULTON ST. 


SUPERIOR INSTRUMENTS CO. 


NEW YORK 7, N. Y. 
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Master Control Switch 

Pe: Ec ake Selene A new master con- 
trol switch for 
heavy - duty service 
has been announced. 
Designated Type 
SB-9, it is for use 
wherever repetitive 
operations of elec- 
trically operated de- 
vices run into many 
thousands per week. 
It is especially serv- 
iceable in steel mills 
for opening and closing control circuits from the control 
desk. Switch can be mounted on panels varying in thickness 
from %-in. to 2-in. It is rated at 600 volts, 20 amperes con- 
tinuous, or 250 amperes for three seconds. Its interrupting 
rating is dependent upon the voltage and character of the 
circuit, and upon the number of contacts arranged in series. 
General Electric Company, Schenectady, N.Y. 









G-E MASTER CONTROL SWITCH 


Dim-Out Shades 


4 This plastic shade is for use 
in dim-out areas and meets 
with specifications of First 


to screw onto brass sockets 
(Uno thread) and can be used 
on porcelain or other sockets by 
using socket extension which 
has Uno shade holder thread. 
It is recommended for porch 
lighting, cellar-ways, garages, 
industrial and mercantile halls, 
corridors, ramps and staircases 
in dim-out areas. It gives a 
shielded 90 degrees cone of 
light from a non-reflecting surface making ‘hdzardous 
places safe for normal conduct of business. Laduby Com- 
pany, 505 Grand Ave., New Haven 5, Conn, 





LADUBY DIM-OUT SHADES 


Aircraft Contactor 


A new 25 ampere, 
Type V2A aircraft 
contactor is now 
available in the Class 
9350 aircraft contac- 
tor line. It may be 
used for remote con- 
trol, starting and 
stopping of d.c. mo- 
tors, or as relays in 
gun fire, lighting, or 
communication cir- 
cuits. They weigh 
seven ounces and are 
rated 25 amperes continuous duty for potentials up to 29 
volts d.c. Contactors will operate under acceleration forces 
up to 10G or vibration conditions as severe as 55 cycles per 
second at we-in. excursion. Square D Company, 4041 N. 
Richards Street, Milwaukee 12, Wis. 





SQUARE D CONTACTOR 


Fluorescent Lamp Ballasts 


| ee : eae 


Service Command. It is adapted. 


These fluorescent 
lamp ballasts with 
leads out of the bot- 
tom are designed to 
facilitate installation 
and reduce the use of 
critical metals. This 
makes possible direct 
mounting of the bal- 
last on shallow wir- 
ing channels no JEFFERSON BALLASTS 
wider than needed to enclose the leads. Ballasts with bottom 
instead of end leads are available at present in two and 
three lamp 40 watts, two and four lamp 100 watts. Jefferson 
Electric Company, Bellwood, III.: 


Pate 





Lighting Equipment 


For the duration 
of the war, F. W. 
Wakefield Brass Co. 
is handling the Chase 
line of plastic light- 
ing units. The former 
Chase products are 
offered in two styles 
—the Commander 
(formerly the Midas 
line) and the Alden. 
The new Commander 
line is offered in 
wattages from 200 to 
750 watts and is available in either close connected ceiling 
or semi-rigid suspension types. The reflectors are made 
of Plaskon, an urea formaldehyde plastic. The Alden line, 
for use with the silvered bowl lamp, is available from 60 
to 500 watts. The F. W. Wakefield Brass Co., Vermilion, 
Ohio. 





WAKEFIELD LIGHTING EQUIPMENT 


Fluorescent Unit 


A new industrial 
fluorescent lighting 
unit, known as 
Quick-Liter, is avail- 
able. Its super-ballast 
uses a wiring circuit 
that starts lamps 
without the use of starter switches. Operation on wider 
varying voltages and temperatures are also claimed for this 
unit. It is available in sizes for two 40 watt and two 100 
watt fluorescent lamps, either 110-120 or 220-240 volts. All 
wiring and ballasts are enclosed in a new top-housing which 
conforms to latest WPB steel limitations. Positive “flexible 
trigger” supports allow quick reflector removal. Bump- 
proof end-plates give added lampholder protection. Reflector 
is made of Masonite reflector board. Eggcrate louvres are 
available for lamp shielding. The Edwin F. Guth Company, 
2615 Washington Blvd., St. Louis 3, Mo. 





GUTH QUICK-LITER 
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ONLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 


Swift Action By Wesco Sped 3,000 Correct 
Cable Clamps To End Production Halt 


The landing barge manufacturer was ‘‘on the spot’’. The 
wrong type of cable clamps had been ordered and production 
of the critical invasion craft had been stopped until the correct 
clamps could be procured. 


The local Wesco man, contacted, responded immediately. 
In a few hours, sketches had been drawn of the exact type 
of clamp needed. The next afternoon, after a 750-mile plane 
trip, the Wesco man sat in conference with the clamp man- 
ufacturer. That evening the plant was kept open, dies were 
revised and the 3,000 clamps manufactured and inspected 
before dawn. The morning air express flew them to the 
landing barge manufacturer. 


Alertness, wide contacts and dependable sources of supply 
enable Wesco to “come through” in war production emer- 
gencies. When the Big Job is done, Wesco facilities again 
will be at your service to help you convert rapidly and eco- 
nomically to the products of peace. 


WESCO SPEEDS WAR PRODUCTION 


* 


An emergency night shift on a 
hydro-electric dam needed 12 spe- 
cial lighting fixtures. Best quoted 
delivery was 60 to 90 days. Wesco 
designed, assembled and delivered 
12 “hand-made” fixtures in only 6 
hours! 

Fifty-five miles of conduit were 
shipped to a war plant 24 hours 
after Wesco received the order. Best 
delivery from other sources—5 weeks. 


WESCO SERVES BUSINESS 


By providing engineering service in 
making up lists of materials and in 
preparing bids on jobs. 

By knowing logal and national codes 
and rulings. 

By warehousing stocks in anticipa- 
tion of customers’ needs. 


naar. ed Electric iit Co. 


NEW YORK (13), N.Y. 


150 VARICK STREET... 


ree 
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Fundamentals of Electronic Tubes No. | (From Page 27) 
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Electrons are emitted from certain 
materials when they are exposed to 
ultra-violet light, or visible light. This 
method of electron generation is known 
as the photo-electric effect. 

When a stream of rapidly moving elec- 
trons strike a solid body, such as the 
anode in an X-ray tube, electrons are 
knocked out of the solid-material. Pro- 
duction of electrons in this manner is 
known as secondary electron emission. 

It is also possible to pull electrons 
directly out of a solid material by 
subjecting the surface of the material 
to a very intense electrostatic field. The 
freeing of electrons by this manner is 
known as field emission. 

When the temperature of a solid body 
is raised above a critical value, electrons 
will escape from its surface and into the 
surrounding space. This method of 
freeing electrons is one of the most 
common, important, and effective means 


of electron liberation. It is known as 
thermionic emission, 

Electrons are always identical regard- 
less of the manner in which they are 
produced. As an electron has a definite 
charge of electricity, its motion can be 
affected and changed by either an elec- 
trostatic or electromagnetic field. Fig. 2 
shows the electrostatic attraction of posi- 
tively and negatively charged particles 
for each other and the repulsion of like 
charged particles. This phenomena can 
be demonstrated with small pith balls 
suspended from a thread and charged by 
any of the common means of generating 
a static electric charge. An electron or 
ion in a vacuum or gaseous tube is either 
attracted or repelled in the same man- 
ner by the electrostatic field emanating 
from the anode or grid element. 

To understand and fully utilize elec- 
tronic tubes and apparatus, it is essential 
to understand the basic principles of the 


electron theory. However, the lack of a 
complete understanding of this theory 
should not deter a person from taking 
advantage of the more common func- 
tions and applications of electronic tubes. 
In this case, it is necessary only to as- 
sume that electrons do exist and that 
they are negatively charged particles of 
matter. 


Characteristics 


I Tube 


1. Vacuum TuBES—T HERMIONIC EmIs- 
SION 


A. Electron emission from a con- 
ductor 


The thermionic emission or process by 
which electrons can be emitted from the 
surface of a heated solid substance is 
analogous to the evaporation of a vapor 
from the surface of a liquid. As shown 
by Fig. 3, when an electric current flows 

[Continued on Page 102] 
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To. Couderwe CRITICAL METALS AND ASSURE 
"ON TIME” DELIVERY OF FIGHTING EQUIPMENT 


With the Second Annual Steel Scrap Drive on, there 
is a vital necessity for conserving steel so that more 
and more of it is made available for fighting equip- 
ment. Much steel and other critical materials can be 
saved in wiring, through the use of Porcelain. Even 
with W. P. B. restrictions on the use of steel, rubber, 
etc. you can go right ahead with your wiring jobs for 
you have the immediate as well as a future answer in 
Porcelain. 


Porcelain Protected Wiring has demonstrated its effi- 
ciency, safety, economy, permanency, and ease of 
installation for the past half century. 


MODERN cone ee Gina WIRING SYSTEMS 


w ILLINOIS ELECTRIC PORCELAIN CO. 


Macomb, Ill 


* KNOX PORCELAIN CORPORATION 


Knoxville, Tennessee 


Porcelain Protected Wiring Systems offer many advan- 
tages to both contractor and customer. For example, 
quick installations are accomplished—economical re- 
sults are realized—complete insulation and protection 
from the entrance switch to the very last outlet on the 
system — short-proof and shock-proof qualities of 
porcelain contribute to dependability—rust and corro- 
sion resistance characteristics make porcelain the ideal 
material in damp, wet, or dry locations—porce:ain 
gives you permanency. For details write to the com- 
panies listed below. 





Findlay, Ohio 





* PORCELAIN PRODUCTS, INCORPORATED 











@ Yes, an Aerovox motor-starting capacitor 
spells dollars for you. It’s the simplest, 
quickest, most profitable servicing. More 
and more such replacements are called for 
as electric refrigerators are serviced to 
last “for the duration”. And Aerovox up-to- 
the-minute listings facilitate the selection of 
the right exact-duplicate or universal re- 
placement. Meanwhile, your local jobber 
carries a stock to cover your immediate 
needs. @ Consult your jobber. Ask for latest 
Aerovox motor-starting capacitor catalog. 
@ Or write us direct. 


) , HAMILTON, ONT 


- Cable: ‘ARLAB’ 


In Canada: AER 
Export: 100 VaRick ST 
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Fundamentals of 


Electronic Tubes [FROM PAGE 100] 


through a resistance wire, such as tung- 
sten, electrons will be emitted if the wire 
temperature is raised to approximately 
2400° Kelvin. The Kelvin or absolute 
temperature is equal to the centigrade 
temperature in degrees plus 273 degrees. 
The heat in watts generated in this con- 
ductor is equal to the current in am- 
peres squared times its resistance in 
ohms. The number of electrons emitted 
is dependent only on the material and 
the temperature or wattage dissipated 
in the conductor. The same number of 
electrons will be emitted from a given 
material by a definite unit of heat energy 
regardless of whether the heat is gen- 
erated directly by passing alternating or 
direct current through the material. The 
same result is obtained by indirect heat- 
ing, since the electron emission depends 


| only on temperature. 


B. Electron emission from a con- 
ductor in a vacuum 


The emission of electrons from the 
conductor shown by Fig. 3, requires that 
the wire temperature must generally be 
high. In an atmosphere of air the wire 
will probably burn up or oxidize very 
severely at this temperature. The oxi- 
dation can be minimized and the operat- 
ing life increased very effectively by 
inserting the resistance wire in an evac- 
uated glass or metal shell as shown by 
Fig. 4. In an evacuated glass shell or 
globe, the resistance wire is known as 
a filament. While the filament emits 
electrons‘ it is not usually classified as 
an electronic device as it is nothing more 
than the very familiar incandescent lamp. 


C. Electron Tube or Valve— 
Vacuum Diode 


While the filament of a lamp bulb may 
emit electrons, it is not considered an 
orthodox electronic device as the elec- 
tron emission or effect cannot be util- 
ized. Its main use and value is as a 
source of light or heat. 

In 1883 while experimenting with his 
newly-invented incandescent lamp, Edi- 
son discovered that a small current of 
electricity would flow from a_ heated 
filament to another electrode placed in- 
side the bulb. This phenomena is known 
as the Edison effect. When a positive 
potential was applied to the additional 
electrode which is now known as the 
anode (or plate*) an electron flow from 
the filament to the anode would occur 





*Although plate and anode mean the 
same, plate is usually associated with radio 
practice and anode with industrial elec- 
tronics. 


as shown by Fig. 5. When a negative 
potential was applied to the anode, the 
current flow from the filament to the 
anode was negligible or zero as shown 
by Fig. 6. The electrostatic field ema- 
nating from the negatively charged 
anode repels the electrons and prevents 
current flow. 

Many years later, the Edison effect 
was explained and Fleming utilized the 
phenomena for a vacuum valve. As 
this device will allow current to flow be- 
tween the filament and anode énly when 
the anode is positive and will not allow 
the current to flow when the anode is 
at a negative potential, it is a perfect. 
rectifier. It was first used as a detector 
for rectifying high frequency radio cur- 
rents in order to secure a direct current 
which would produce an audible sound 
in a speaker or ear phone of a radio 
receiver. This electronic rectifying tube 
was then known as a Fleming valve. It 
is now known as a two element (filament 
and anode) or a diode (two electrode) 
vacuum tube. It is also known commer- 
cially as a Kenotron. 

It should be noted from the previous 
discussion that in an electronic tube, 
the current flow is composed of a 
stream of electrons or negatively charged 
and minute particles which flow from a 
negative filament to an anode which is 
of higher potential than the filament. 
The electrons flow from negative to 
positive points of potential. This con- 
ception is contrary to the customary 
assumption that the current flow is from 
a positive to a point of negative poten- 
tial. This difference in viewpoint exists 
as use was made of electricity long be- 
fore the Electron theory came into 
existence or before the electronic nature 
was thoroughly understood. The as- 
sumption that the current flow is from 
positive to negaiive points of potential 
for the analysis of many electrical de- 
vices and circuits is of little consequence 
as long as the same system and notation 
is consistently applied. However, when 
electron flow is considered, there should 
be no doubt as to the direction of flow. 
In order to understand and apply elec- 
tronic tubes, it is very important and 
essential to consider electron flow as 
from negative to positive points of po- 
tential. 

It has been found that while a tung- 
sten filament can be operated at a very 
high temperature to emit a given num- 
ber of electrons, some other materials 
can emit the same number of electrons 
with a lower temperature. Barium, cal- 
‘cium, thorium, and strontium oxides are 
materials which are good electron emit- 
tersezThe physical properties of these 
materials are unsuitable for directly 

[Continued on page 104] 
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rPIrrTyY YEARS 
OF QUALITY IN THE 
MANUFACTURE OF 


ELECTRICAL EQUIPMENT 





FOR CIRCUIT PROTECTION 





*& 1893-1943 * 
SHAWMUT IS 
THE WORD 


FOR FUSES 





THE CHASE-SHAWMUT COMPANY 


NEWBURYPORT, MASSACHUSETTS 
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CRITICAL 


MATERIALS 











USE Ps 
PORCELAIN 
WIRING DEV\CE> 


“? 
- 


There is still a definite need to 
conserve every ounce of critical 
material—and there is electrical 
wiring that must be done. 






P&S Porcelain Wiring Devices — 
backed by over fifty years manu- 
facturing experience—will do the 
job and do it well. Use Porcelain 
Sockets and Receptacles. Use P&S 
Surfex, the surface wiring device 
line made of porcelain. 


SOLD THROUGH 
ELECTRICAL WHOLESALERS 





PASS & SEYMOUR, INC. 
SYRACUSE 9, N. Y. 
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Electronic Tubes [FROM PAGE 102] 


forming them into a filament; therefore, 
a thin application of these oxides to a 
high resistance filament will 
the electron emission from that filament 
for a given temperature when compared 
to the emission from an uncoated fila- 
ment. However, as it is quite expensive 
to commercially apply these oxide coat- 


increase 


ings to a filament, the coating is usually 
applied to a metallic surface or a cylin- 
der known as the cathode. The cathode 
usually surrounds or is in close prox- 
imity to the filament supplies 
the heat energy for electron emission 
from the cathode, as shown by Fig. 7. 
The heating element in this type of tube 
is known heater rather than a 
filament. 

The heater for this type of tube does 
not necessarily have to emit electrons 


which 


as a 


and is usually operated at a temperature 
than that efficient 
electron emission. It is only necessary 
for the heater to raise the temperature 
ot the cathode material to an efficient 
temperature for electron emission. This 
type of tube is advantageous for many 
applications over the fitament type, as 
the heater may be operated at a lower 


lower required for 


temperature for the same electron emis- 
from the coated Lower 
heater temperature results in a longer 
heating element life. Another advan- 
tage to this type of tube is that there is 
the 
When several 


sion cathode. 


electrical connection between 
heater and the cathode. 
heater type tubes are used in an elec- 
tronic device, all 
energized from a 
or power supply since the heater and 


no 


the heaters may be 


common transformer 
cathode are electrically isolated within 
limits. 

At low filament or cathode tempera- 
tures the electron emission is very low. 
An increase in temperature will cause 
more electrons to be boiled out of the 
cathode. 
of 0 to T,, the electron current is limited 
by the cathode emission as shown in 
Fig. 8. At a filament, or cathode tem- 
perature T,, the electron emission and 
anode current very rapidly. 
However, at temperature point T. an 
increase in cathode temperature does 
not cause a very effective increase in 
anode current. According to the formula 
for electron emission, the emission cur- 
rent should increase indefinitely with an 
increase in temperature. As the transit 
time of an electron to travel from the 
filament or cathode to the anode is a 
finite time, there is always a number 
of electrons in the space between the 


From a filament temperature 


increase 


electrodes. With an increase in tem- 
perature the number of electrons in this 
space will increase until their total nega- 
tive charge neutralizes the effect of the 
positively charged anode. Any addi 
tional electrons that may be emitted will 
be repelled by the space charge created 
by the electrons in the space between the 
electrodes and will be forced back into 
the filament or cathode. The number of 
electrons cannot increase regardless of 
the temperature under these conditions. 
This saturation effect is caused by an 
electrostatic field known as space charge, 
Space charge results in a cloud of elec- 
trons of increasing density from the 
anode to the cathode. The anode current 
can be increased for a given temperature 
by increasing the anode voltage as in- 
dicated by curves 2 and 3 on Fig. 8. For 
an increased anode voltage, the number 
of electrons that may accumulate in the 
space between the electrodes will in- 
crease until the effect of the anode 
voltage is again neutralized. 

Fig. 9 shows the affect of a change in 

anode voltage upon the anode current 
when the filament or cathode is operated 
at a constant temperature. As the elec- 
trons acquire an initial velocity when 
they leave the cathode, some electrons 
may reach the when the 
anode potential is zero. The anode must 
be charged at a negative potential to 
completely stop the flow of anode cur- 
rent. From a negative anode potential 
to a potential E,, the anode voltage is so 
low that the anode current is limited by 
the space charge. However, at an anode 
voltage exceeding E,, practically all the 
electrons emitted by the filament are at- 
racted to the anode. Any further in- 
crease in anode voltage will not increase 
the anode current. This effect is known 
as filament or cathode saturation as the 
electron emission limits the current flow 
in the tube. For a given anode voltage 
the anode current can be increased only 
by increasing the electron emitting ele- 
ment temperature as shown by curves 2 
and 3 on Fig. 9. 

The next article in this series will dis- 
cuss the control of electron flow by 
means of a grid placed between the 
cathode and anode. 


anode even 
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KODAIRES 


The All-electric Air-blast Signal of industry. 
Heavy duty, a recognized leader. High 
power for coding and general alarm use. 
Weatherproof style illustrated. Also pro- 
vided in Uni-Pact style (interchangeable with 
other Uni-Pact Signals) for inside use. 








HORNS 


Illustration shows Schwarze-Faraday 
Standard Weatherproof Horn for out- 
side use. Heavy duty, vibrating type. 
Easy installation. Megaphone or Two- 
Way Projector types. Most Schwarze- 
Faraday signa!s provided A.C. or D.C. 


BUZZERS 


Type shown is Schwarze- 
Faraday Standard Ad- 
justable Heavy Duty. 
Coils specially impreg- 
nated for outdoor use. 
Other buzzers shown in general catalog, 
—send for free copy. 





Eee 





“SAMPLES” From the Signal 
Industry’s Most 
Famous Catalog 


Get your copy of the easy to 
use “Buyer's Book of Signals”, 
—triply indexed, each sec- 
tion in separate color, with 
colored guides and clear 
page flash lines. It will 
make your selling job 
easier and will save 
time and money for your 
customers! 
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INTERCHANGEABLE 


UNI-PACT 


HORNS—BELLS—KODAIRES 




















BELLS 
Of Every Type 


Get the Schwarze-Faraday gen- 
eral catalog to see complete 
line. Illustrated is Standard 
Heavy Duty Vibrating Plunger 
Neck Type, made for A. C. or 

D. C. (as are nearly all 

Schwarze-Faraday signals.) 





Pleasing low tone. Xylophone bar and 
resonator type. Heavy duty (Loudness 
ratings of all signals shown in completely 
indexed Schwarze-Faraday generat 
catalog.) 


AIR TRUMPETS 





Ss A RE NS Motor driven industrial type, heavy duty, 


weatherproof. Their shrill scream really gets attention and 
action! Sturdy, rugged, dependable. 


This Schwarze-Faraday Air 
Trumpet overcomes distance 
and high noise levels. Complete 
operating unit for connection 
to power circuit. A maximum 
power signal. 





SCHWARZE ELECTRIC COMPANY 


CHURCH ST. ° 


711 
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NECA Conference 
Report 


[FROM PAGE 31] 


for civilian use are made available at 
the earliest possible date. 

11. Signing of labor contracts with 
NECA Chapters instead of individual 
members. 

Harry H. Broach, representing E. J. 
Brown, president, IBEW, called for 
honest teamwork in combating the un- 
employment that now faces the indus- 
try. The main concern of the union 
now is the health and life of the in- 


| dustry, he stated. 


While discussing public relations, Jo- 
seph W. Hicks, Industrial Relations 
Counsel, Chicago, pointed out that the 
main job facing American industry to- 
day is that of maintaining free enter- 
prise. He defined “public relations” 
as an effort designed to improve the 


| stature and dignity of an industry, and 


THESE FOLDERS 
Give You 
The Dope . - 


added that the contractors job is to 
make people want to do business with 
him. 

J. Walter Collins and Ray Ashley, 
equipped with a room full of charts and 
diagrams, outlined the cost data activ- 


| ities of the Research Department of 
| the Electrical. Contractors Association 


of the City of Chicago. Mr; * Collins 


| warned the delegates against the diffi- 


These folders are especially de- 
signed to help engineers, electricians, 
etc., in insulating electrical units with 
varnish. A section is devoted to the 
proper method of insulating units as 
determined by the DOLPH Labora- 
tories. This section also gives in- 
formation on pre-heating of units and | 
dipping. 

Another section will aid those who | 
vacuum impregnate ‘their units, The | 
method described has generally’ Been 
accepted as standard for impregnating 
all types of electrical units with both 
the conventional and synthetic insulat- 
ing varnishes. 





These folders are yours for the 
asking together with any other in- 
formation you may desire regarding 
insulating varnishes. 


JOHN C. DOLPH COMPANY 


168-A Emmet St 


Newark, New Jersey 








cult transition from heavy construction 
to plant, and maintenance work. Roy 
Hyre ahd E. J. Ther listed the numerous 
requirements of a shop engaged in mo- 
tor thdintenance work on a contract 
basis and cautioned against the pitfalls 
that must be hurdled by anyone con- 
templating or engaging in such activi- 
ties. 


Monday 


The activities of the Labor Relations 
Committee were reviewed by E. C. 
Carlson and A. Lincoln Bush who attri- 
buted much of NECA’s success in de- 
fense and war construction work to close 








cooperation with labor. This commit. 
tee must work harder than ever, Mr. 
Bush warned, if the fruits of past la. 
bors are to be retained in the postwar 
set up. The need for soliciting main. 
tenance work was reiterated as was the 
question of wage adjustments in this re. 
spect. A program of this type is already 
under development in New York. 

The importance of Chapter organiza- 
tion was presented by D. B. Clayton 
who pointed out that the National As- 
sociation is the only effective means of 
dealing with national problems, govern- 
ment agencies, large manufacturers, na- 
tional labor organizations and _ other 
trade associations. A strong national 
group can only function effectively when 
supported by soundly organized local 
chapters who are in a position to deal 
with specific local problems. 

Resurrection of the Fair Trade Prac- 
tice Rules approved by the Federal 
Trade Commission in 1931 and the set- 
ting up of a program of education de- 
signed to encourage their adoption in 
the business practices of our industry, 
was suggested by A. Herrmann Wilson, 
president, Electrical Construction Co, 
Inc., Washington, D. C. Electrical con- 
tracting, said Mr. Wilson, is the busi- 
ness of erecting, installing, altering, re- 
pairing, servicing, or maintaining elec- 
tric wiring devices, appliances or equip- 
ment, including the purchasing from 
suppliers and the selling of manufac- 
tured parts and products. The last part 
of this definition should not be forgotten, 
he urged. Unless contractors have a 
staff with knowledge to meet electrically 
trained men returning from war on an 
equal or more advanced footing, they 
will find it difficult to maintain their 
place in competition, he concluded. 

The meat between the bread of elec- 
trical contracting these days is diver- 
sified activities, contends Clyde L. 
Chamblin, California, who presented 
specific examples of successful west 
coast contractors who subscribed to this 
theory. The combination contractor- 
motor shop has taken most ofthe in- 
dustrial business, he added. Aiméng 
the fields open for exploration’ ate me- 
chanical activities for those so inclined, 
illumination, electronics, appliances and 
clock repairs, ventilating and numer- 
ous others which electrical. cpptractors 
bypassed to balance on the shifting sands 
of purely construction work. 

There has been no substitute yet 
available for substantia} metallic pro- 
tection of electrical circuits against me- 
chanical injury, commented George An- 
drae, in reaffirming the advocation of 
an all-metal wiring standard for the 


_... _[Gontinued on page 108] 
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EXACTLY 


what you need— 
























— from the COMPLETE line” 


Stud Connectors and Solderless 
Terminal Adapters for distribution 
and power transformers . . . for 
connecting to cable, pipe or bus 
bar . . . in line or at any angle. 
Connectors with reversible clamp- 
ing caps take two different ranges 
of cable sizes. Furnished for any 
number of conductors. A few of 
Penn-Union’s many types: 


Also . . . the most complete line of 
Service Connectors, Cable Taps, 


Tees . . . Straight and Parallel 
Connectors . . . Bus Supports, 
Spacers . Grounding Clamps, 


Terminal Lugs, etc. etc. 
Penn-Union conductor fittings are 
the first choice of leading utilities, 
industrials, electrical manufacturers 
and contractors—because they have 
found that “Penn-Union” on a 
fitting is their best guarantee of 
Dependability. Write for Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


‘ 


Conductor Fittings 
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postwar era. Other postwar standards 
Mr. Andrae suggested for consideration 
included: more copper in lighting panel 
carry present 
a single all purpose wire for 
rehabilitation 
work; sturdy panel enclosures and more 


and switches to 


day loads; 


buses 


new construction and 
wiring space in switches and controls; 
standard wiring schemes for prefabri- 
cated houses; review of busway stand- 
ards which may undergo radical changes 
due to aluminum as 
conductors and higher capacities; return 
non-tamperable 
fuses; standardization and _ simplifica- 
tion of electrical equipment and wiring 
Code fluorescent 
Mr. Andrae 
also suggested that greater attention be 
paid to adequacy and engineering suff- 
ciency of commercial building electrical 
installations; also the formation of all- 
industry committees to study standardi- 
zation and simplification; to promote 
matters beneficial to the industry and 


increased use of 


to mandatory use of 


materials; rules for 


eliminate controversies. 

Commenting upon postwar thinking, 
A. R. Small, president, Underwriters’ 
Laboratories, Inc., cautioned against 
making the mistake of assuming that 
conditions will come as an 
They may be solved gradu- 
Emer- 


postwar 
avalanche. 
ally as we are winning the war. 
gency Interim Amendments to the Na- 
tional Electrical be with- 
drawn gradually and long before V-Day 
or the six month period after the war, 
he revealed. This return to normal 
standards will follow WPB’s relaxation 
on regulations as conditions warrant. 
Sound estimating practices were 
urged by H. B. Tinling, Tinling & 
Powell. Spokane, Wash., who stressed 
the importance of securing detailed 
daily data on installation costs. Since 
labor and job expense present the big- 
gest variations in contracting, accurate 


Code may 


| records of these items are a prerequisite 


of sound estimating, he continued. In 
concluding a resumé of his own cost- 
determining system, he urged NECA 
t» consider the development of a stand- 
ard method of obtaining job costs for 


the records. 


Business Session 

At the Monday afternoon 
session, Robert W. McChesney was re- 
elected by acclamation to serve his third 


business 


two-year term as president of NECA. 


The election of four executive commit- 


teemen followed with Harry T. Cole, 
Boston, being chosen to represent Diy, 
1 (Me., N.H., Vt., Mass., R.I., Conn.); 
E. C. Carlson, Youngstown, Ohio, Div, 
4 (Ohio, Va., Ky.) ; George L. Gamp, 
St. Louis, Div. 7 (Minn. Iowa, Mo., No. 
Dak., So. Dak., Neb., Kan., Colo.,); 
and Grover C. Burke, Seattle Wash, 
Div. 10 (Wash., Ore., Ida., Mont, 
Wyo., Utah). 
Organization details 
viewed with discussion and voting on 
the consolidation of the present Consti- 
tution and By-Laws into a single docu- 
ment including additional provisions 
and changes covering dues, chapter or- 
ganization, and the formation of an Ad- 
ministrative Committeé. The document 
presented to the convention was accepted 
with minor changes incorporated at that 


were then re- 


time. 

Among the resolutions presented and 
adopted were those calling for: 1. The 
election of Gerry M. Sanborn, retired 
head of Sanborn Electric Co., Indian- 
apolis, Ind., to honorary membership in 
NECA; and 2. A recommendation by 
NECA urging that the War Manpower 
Commission hold intact the trained field 
staff of the Federal Apprenticeship 
Training Service until such time as such 4 
field staff may be returned to the United 
States Department of Labor. 

Luncheon and dinner activities at this 
convention were of the round-table type 
to encourage additional discussion of 
individual industry problems. At the 
dinner, Larry W. Davis was honored 
and presented with a scroll and purse in 
recognition of his 24 years of service 
with NECA—20 of which he devoted 
to his present position as General Man- 
ager of the association. 

Convention adjournment followed the 


business session. 





MILES OF DOCKS along New Orleans’ 

water front are under the watchful eye 

of Frank L. Holt, electrical and fire pre- 

vention engineer of the Dock Board— 

Board of Commissioners, Port of New 
° Orleans. 
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Improving Maintenance Methods 


Maintenance efficiency has been improved through new ideas contributed 
by the man on the job at Carnegie-lllinois Steel Corporation. 


N the steel industry, maintenance of 
j equipment is one of the corner stones 

of production. Rolls, bearings, gears, 
shafts, furnaces, motors and other equip- 
ment see hard service in the processes 
of steel making. Consequently, mainte- 
nance is a carefully watched item in steel 
industry operating procedure, and is 
always approached with a great deal of 
thought and planning. 


Procedure 


Some time ago the Superintendent of 
Maintenance at a Carnegie-IIllinois plant 
initiated an “Improvement Record Sys- 
tem” through which the man on the job. 
who has daily contact with the actual 
maintenance work, contributes his ideas. 
The man on the job is given full credit 
for the new design and procedure which, 
along with his name, becomes a matter 
of plant record. When an idea occurs 
to one of the men, he applies to his 
foreman for an improvement record 
number and is issued an Improvement 
Record form. On the form, the original 
design and method is stated first, fol- 
lowed by the proposed modification. The 
form then remains in the hands of the 
foreman until its worth is proven or dis- 
proven. Estimates showing the cost of 
both labor and material involved in the 
old and new procedures are included. 
The cost involved in the changeover is 
likewise shown. A glance at the Im- 
provement Record Report immediately 
gives the foreman and superintendent 
the value of the change, and enables 
them to measure its contribution toward 
the continuous flow of production. 

After the form is filled out, a meeting 
is held between the Superintendent of 
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AN IMPROVEMENT over the old 
method of hand cleaning the dry in- 
sulator. This power driven rotary brush 
cut the time and made an easier job of 
it. This operation has been superseded. 





BETTER STILL is doing the job by 

soaking. The present method is to soak 

the insulators overnight in a flue dust 

solvent solution. A few minutes appli- 

cation of steel wool restores the insulator 
to first class condition. 


Maintenance, his two assistants, and the 
foremen involved. If it is agreed that 
the idea has merits, the procedure it 
advocates is put into effect. Copies of 
the report are sent to the company’s 
Maintenance Committee Chairman, who 
in turn forwards the suggestion to main- 
tenance personnel in other plants of this 
U. S. Steel subsidiary. Through this 
sharing of ideas, the company has been 
able to greatly improve the productivity 
otf its maintenance work, 

Pictures, diagrams, or drawings of the 
new set-up are attached to the original 
suggestion. If it so happens that the 
suggestion on the Improvement Record 
Report is no better than, or not as good 
as, the present method, the report is 
nevertheless filed to avoid duplication, 
in case at some later date another work- 
man would advance a similar sugges- 
tion. Foremen, who are usually familiar 
with past cases, consult the Improve- 
ment Record file with the workman in 
case a further suggestion appears as if 
it might prove to be a solution to the 
problem. A card index is kept, with all 
pertinent information as to old and new 
methods. 

Experience Data 


In addition to a repair record, a card 
index is maintained listing every piece 
of equipment in the plant, both mechani- 
cal and electrical. For example, each 
time a motor is brought in for repair 
the date is entered, together with trouble 
and cause, cost of repair, date completed, 
and date back in service. This record 
carries only “thumb nail” information, 
which is supported by complete repair 
shop information that lists in full detail 
“how, why, and when” the breakdown 
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occurred. From the information of these 
two files, a preventive maintenance pro- 
gram is emerging. Its first object is 
to remove, insofar as is possible, the 
causes of breakdowns. Secondly, through 
checking the records, the wearing out 
of apparatus can be anticipated and can 
be replaced at’some planned time in the 
production schedule. As the result of 
compiling these experience data and life 
expectancy charts, scheduled mainte- 
nance has been permitted so that re- 
winds in one of the mills have been 
reduced to a point where no spare coils 
need be carried in stock. 


Improved Methods 


Anyone who has worked around a 
steel plant with blast furnace operations 
can describe a blast furnace “slip.” To 
most employees in the plant it is just 
another happening in the day’s work, 
but to the foreman of the line gang it 
means trouble when his lines are located 
near the furnaces. 

A “slip” occurs when a cavity forms 
in the coke bed of the stack, which later 
allows the upper crust to slip down, 
sending up clouds of flue dust. When 
a “slip” occurs, the 14-kv and 69-kv 
transmission tower lines, parallel to the 
company’s Duquesne Works furnaces, 
get a thick coat of flue dust. Flue dust 
provides a leakage path to ground, 
necessitating a frequent and thorough 
cleaning schedule for tower insulators. 

At first, men of the Duquesne plant 
cleaned them by hand with steel wool, 
a very long and tedious task since the 
flue dust settled into hard crusts on the 
insulator surface. Through an Im- 
provement Record form, one of the 
workmen suggested using mechanical 
means, pointing out that a wire brush 
wheel on a flexible shaft, driven by a 
small motor, could do the job. This 
proved quite successful, but shortly 
afterward another Improvement Record 
came through suggesting that the insu- 
lators be soaked overnight in a large 
tub containing a flue dust solvent. The 
next morning the flue dust was easily 
removed with a few strokes of steel 
wool applied by hand. Heretofore it 
took a man eight hours to clean eight 
strings of six bell insulators. Now, 
after soaking overnight, eight strings 
can be cleaned in less than two hours. 


Insulator Cases 


High voltage transmission lines must 
be gotten back into operation as quickly 
as possible, so spare insulators are main- 
tained for replacement. As the dirty 
ones are cleaned, they are stored until 


112 





STEEL CASES cradle insulator strings 
to prevent mechanical damage. Cases are 
cushioned with soft pine strips. A 
great number must be kept in storage 
for replacement during removal-for- 
cleaning periods. 
the next change. Formerly, they were 
stored bare and were subject to break- 
age in handling. This led to the design 
of a steel case lined with soft wood strips 
and blocks for storing and transporting, 
thus eliminating mechanical breakage. 


Bushings 


When circuit breakers and trans- 
former bushings flashover, often the 
cause can be traced to an accumulation 
of flue dust and fly ash on the porcelain. 
Consequently, bushings must be replaced, 
and replacing them is quite a job. For- 
merly, it was the practice to remove the 
entire bushing and replace it completely, 
but as manufacturers found it increas- 





RACKS SUCH AS THIS are bolted to 

the wall to support the transformer and 

circuit-breaker bushings. This facilitates 

the job of cementing new porcelains to 

the bushing assemblies when the porce- 
lain has been damaged. 


ingly difficult to hold to scheduled ship- 
ping dates, the line foreman decided to 
prevent delays and save critical ma- 
terials by ordering the porcelain jackets 
alone and doing his own cementing. 
The castings removed from the broken 
portions are carefully cemented to either 
end of the new porcelain jacket. Jigs 
fastened to the wall are used, facilitating 
the mounting of bushing assemblies. 
Now, instead of replacing the entire 
bushing, only the porcelain parts are 
interchanged. 


Repair Shop 


In the electric motor repair shop the 
Improvement Record System has pro- 
duced highly satisfactory results. One 
outstanding piece of redesign obtained 
through the system was on the 500 hp., 
6,600 volt, 3-phase river pump wound 





END COILS of this large wound rotor 
motor have been badly distorted from 
line surges due to lightning or other 


causes. Flexing of coil ends cracks 
insulation and results in breakdown. 
rotor motors, which furnished general 
service water for the entire mill. On 
the original motors, the end windings 
were not securely braced, so that any 
surges occurring in the windings im- 
posed a mechanical strain on the ex- 
tended portion of the stator coils. The 
flexing at the end of the slot would 
finally cause a break in the insulation, 
at which point breakdowns occurred on 
subsequent surges. These motors were 
failing on the average of once every two 
or three months. Twisted end coils 
indicated that some type of blocking 
should be installed, with a ring support 
if necessary. Blocks were placed at the 
slot end, and more blocks placed at the 
extreme end of each coil. The entire 
coil assemblage was then laced to two 
insulated steel rings supported on the 
frame by the use of angle pieces. In 
this way all mechanical strain was elimi- 
nated, regardless of the strength of the 
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COILS are securely blocked and laced 

at slot ends and end coils are tightly 

laced to insulated steel rings. The rings 

are supported on the frame by heavy 
steel angle pieces. 


electro-magnetic forces caused by the 
surges. That is, the stresses set up by 
the surge still were present, but strain 
was prevented by the blocking. Only 
one failure has occurred in the five years 
since, and that one was due to a stroke 
of lightning. 

Another redesign concerns d.c. trac- 
tion motor armatures, all of the same 
type. Originally, the rotor iron was 
clamped together by two end _ finger 
plates, one of which butted against a 
shoulder on the armature shaft, and the 
other of which was tightened by a nut 
threaded on the shaft. The nut was 
located between the commutator and 
rotor iron, and consequently whenever 
the shaft was to be replaced, the com- 
mutator leads had to be removed to get 
at the nut; and after the nut was 





IMPROVED DESIGN uses through 
bolts to clamp rotor iron. Commutator 
is supported on shoulder of finger plate 
to permit the removal of shaft without 
disturbing windings. 


loosened, the rotor iron would fall apart. 
Finally, the armature would have to be 
rewound with newly insulated coils. 
Traction motors and shafts take a severe 
beating in normal service, and shaft 
renewal is comparatively frequent. To 
obviate the necessity of a rewind each 
time shafts are replaced, the changeover 
to the new design was made gradually 
as the armatures filtered into the repair 
shop for new shafts. The new design 
was extremely simple. New finger 
plates were designed to use through 
bolts for clamping rotor iron into one 
independent lump. The finger plate on 





sil pant 


WORN SHAFTS that have become 
scored through severe steel mill. service 
must be replaced periodically. The nut, 
which is threaded to the shaft between 
rotor iron and commutator, required 


removal of commutator leads and con- 
] 


sequent rewind. 
the commutator end was designed with 
a neck and shoulder to support the com- 
mutator in the absence of the shaft. In 
this manner, the shaft can be pushed in 
or out without disturbing in any way 
the commutator or the windings. 


Insulation Testing 
Meggering insulation of electrical 
equipment, control and cable is a. pre- 
ventive maintenance measure and has 
been carried on for some time on a very 
strict’ schedule. 

In steel plant operation, insulation 
tests have proved extremely valuable. 
An insulation test chart is maintained 
for every piece of equipment regularly 
checked. Designated personnel make a 
continuous study of these charts to de- 
termine when that equipment should 
be scheduled for overhauling. In this 
manner, unanticipated breakdowns 
which may badly disrupt production 
schedules, have been almost completely 
eliminated. 
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MEGOHM READINGS are plotted on 
charts to enable a prognosis of equip- 
ment. Readings are taken approximately 
every six months on hi-voltage equipment 
and every month on low voltage. This 
chart is plotted from readings taken by a 
megohm-bridge. 


The heavy equipment which is op- 
erated at high voltage (6600 volts) is 
subjected to a megohm-bridge insula- 
tion test every six months as are all 
transformers. Equipment operated at 
low voltage (440 volts) is given an in- 
sulation — test month with 
an ordinary megohm meter. The date, 
time of day, weather conditions (rainy, 
clear, heavy) and temperature of wind- 
ings are recorded along with the in- 
sulation test value. In addition, the 
engineer making the continual study, 
knows the age of the insulation, which 
is a very important factor. Thus, ap- 
parent discrepancies can be carefully 
considered in interpreting successive 
readings of the charts. Low readings 
are always investigated. When the 
readings fall below a certain prede- 
termined value, it must either be cleared, 
or failing to clear, an attempt is made 


once each 





MEGOHM-BRIDGE is used for insula- 
tion test of all high voltage machinery, 


cables, and transformers. Ordinary 

megohm-meters are used for testing the 

insulation of control and equipment 
vated 440-volts and below. 
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| fe are no new experience for Mathias 

Klein & Sons. Years before the first gun was 
fired on Ft. Sumter, the little forge shop of Mathias 
Klein was laying the foundation for the manufac- 
ture of quality tools that is so much a tradition at 
Klein’s. 


When the Victory of Dewey at Manila thrilled 
the nation, the newly born electrical industry al- 
ready knew that it could place reliance on tools 
carrying the name Klein. 





















Today thousands of electricians and mechanics 
in the Army, Navy and essential industries are 
learning that Klein tools give plus service under 
the tough conditions that war imposes. When the 
war is won, Klein tools will continue to represent 
the maximum in service because of the hand-crafted 
conception of quality that has characterized Klein 
equipment “since 1857.” 







ASK YOUR SUPPLIER 


Foreign Distributor: International 
Standard Electric Corp., New York 






This Booklet on the care of Tools 
will be sent to anyone interested. 
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to isolate that portion causing the low 
value. 

Accurate readings can be obtained 
with a megohm-bridge in the range of 
100 to 1000 megohms, required for high 
voltage insulation. Meggers will give 
readable indication only from zero to 
100 megohms, sufficient for low voltage 
insulation tests. 

It is worth stressing again that these 
new methods and equipment were the 
direct or indirect result of ideas con- 
ceived by the man on the job, who in 
Carnegie-Illinois is continually encour- 
aged to submit all suggestions he may 
have for improving the methods of 
doing his job. : 

Adjacent to the repair shop at the 
Duquesne Plant is a conference room 
and library. In the conference room, 
maintenance foremen hold periodic ses- 
sions for their various groups of men. 
These sessions are conducted on an in- 
formal basis, and discussions are limited 
to one topic per session. Material pre- 
pared by the company and data obtained 
from outside sources, including Elec- 
trical Contracting’s maintenance guide 
sheets, provide discussion material. If 
a man wishes further references on a 
problem, the library contains, in addi- 
tion to many texts and handbooks, elec- 
trical and related periodicals, technical 
magazines and manufacturers’ data. 

This summary represents a good 
cross-section of the electrical end of the 
Improvement Record System. The Su- 
perintendent of Maintenance is con- 
cerned also, of course, with mechanical 
improvements, of which many similar 
examples could be offered. However, 
what we are primarily dealing with here 
is the basic operation of the Improve- 
ment Record System. Practical experi- 
ence has determined that its principles 
are sound and that its organization is 
simple. Its fundamental requirements 
are prompt and positive recognition to 
the man on the job for suggestions he 
makes, and an educational-training pro- 
gram to keep the men on their mettle. 

In Carnegie-JIlinois the man on the 
job is always encouraged to develop 
new and better means of performing 
that job; and such inspiration makes 
one good idea lead to another. 

Tom Hughes, Maintenance Superin- 
tendent at a C-I plant says—“Everyone 
is in complete agreement on the proposi- 
tion that the Improvement Record Sys- 
tem has been of tremendous help. And, 
now that we are getting good, usable 
suggestions through our plants’ Sugges- 
tion Systems sponsored by the Produc- 
tion Drive Committees, we’re on our 
way toward developing a system of 
preventive maintenance, the goal of all 
maintenance personnel.” 
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PROTECTION OF MACHINES 


Open Machine—An open machine is a self-ventilated machine 
having no restriction to ventilation other than that necessitated by 
mechanical construction. 


Dripproof Machine—A dripproof machine is one in which the 
ventilating openings are so constructed that drops of liquid or solid 
particles falling on the machine at any angle not greater than 15 
degrees from the vertical, cannot enter the machine, either directly 
or by striking and running along a horizontal or inwardly inclined 
surface. 


Dripproof, Fully Protected Machine—A dripproof, fully pro- 
tected machine is a dripproof motor whose ventilating openings are 
protected by a wire screen. 


Totally Enclosed Machine—A totally enclosed machine is one 
so enclosed as to prevent exchange of air between the inside and 
the outside of the case, but not sufficiently enclosed to be termed 
airtight. 


Totally Enclosed, Fan-cooled Machine—A totally enclosed, 
fan-cooled machine is a totally enclosed machine equipped for 
exterior cooling by means of a fan or fans, integral with the machine 
but externa to the enclosing paris. 


Explosion-proof Machine—An explosion-proof machine is one 
in an enclosing case which is designed and constructed to withstand 
an explosion of a specified gas which may occur within it, and to 
prevent the ignition of the specified gas surrounding the motor by 
sparks, flashes, or explosions of the specitied gas, which may occur 
within the machine casing. 


Separately Ventilated Machine—A separately ventilated 
machine is one which has its ventilating air supplied by an inde- 
pendent fan or blower external to the machine. 


Enclosed, Self-ventilated Machine—An_ enclosed,  selt- 
ventilated machine is a machine having openings tor the admission 
and discharge of the ventilating air, which is circulated by means 
integral with the machine, the machine being otherwise totally 
enclosed. These openings are so arranged that inlet and outlet 
ducts or pipes may be connected to them. 

NOTE—.Such ducts or pipes, if used, must have ample section and be so arranged 


as to furnish the specified volume of air to the machine; otherwise, the ventilation will 
not be sufficient. 


Enclosed, Separately Ventilated Machine—An_ enclosed 
separately ventilated machine is a machine having openings for 
the admission and discharge of the ventilating air, which is circulated 
by means external to and not a part of the machine, the machine 
being otherwise totally enclosed. These openings are so arranged 
that inlet and outlet duct pipes may be connected to them. 


DUTY AND SERVICE 


Continuous Duty—Continuous duty is a requirement of service 
that demands operation at a substantially constant load for an in- 
definitely long time. 


Moror Terminotocy 


Intermittent Duty—lIntermittent duty is a requirement of service 
that demands operation for alternate periods of (1) load and no 
load; or (2) load and rest; or (3) load, no load, and rest. 


RATING 


Ambient Temperature—Ambient temperature is the tempera- 
ture of the air or water which, coming into contact with the heated 
parts of a machine, carries off their heat. 


NOTE. — Ambient t t ly known as “room temperature" in 
connection with air-cooled san tg not provided with artificial ventilation. 





Service Factor—A service factor of a general-purpose motor is a 
multiplier which, applied to the normal horsepower rating, indicates 
a permissible loading which may be carried under the conditions 
specified for the service factor. 


Rated Load—Rated load shall mean horsepower output for motors, 
kilowatt output for direct-current generators, and kilovolt-ampere 
output for alternating-current generators. 


Time Ratings—(1) Many machines are operated on a cycle of 
duty which repeats itself with more or less regularity. The heating 
of machines operating under such conditions is equivalent to a con- 
finuous run for a certain specified time. The standard duration of 
load tests, or time ratings, for machines operating on such ratings 
shall be as follows: 


(a) 5 min, to and including 30 hp. 
(b) 15 min, to and including 50 hp. 
(c) 30 min, to and including 60 hp. 
(d) 60 min. 

(e) continuous. 


(2) Of the foregoing ratings, the first four are commonly known 
as short-time ratings. In every case, the short-time load test shall 
commence only when the windings and other parts of the machine 
are within 5 C of the room temperature at the time of starting the test’ 


Time Rating—Time rating is the period of a test run within which 
the specified conditions of load and temperature rise shall not be 
exceeded. 


Full-load Torque—tThe full-load torque of a motor is the torque 
necessary to produce its rated horsepower at full-load speed. In 
pounds at one foot radius, it is equal to the horsepower times 5250, 
divided by the full-load speed. 


Locked-rotor Torque—tThe locked-rotor torque of a motor is the 
minimum torque which if will develop at rest tor all angular positions 
of the rotor, with rated voltage applied at rated frequency. 


Pull-up Torque—The pull-up torque of a motor is the minimum 
torque developed by the motor during the period of acceleration 
from rest to full speed with rated voltage applied at rated frequency. 


Breakdown Torque—The breakdown torque of a motor is the 
maximum torque which it will develop with rated voltage applied 
at rated frequency, without an abrupt drop in speed. 
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Moror Terminotocy 


(Continued) 


Pull-out Torque—The pull-out torque of a synchronous motor 
is the maximum sustained torque which the motor will develop at 
synchronous speed for one minute, with. rated voltage applied at 
rated frequency and with normal excitation. 


Pull-in Torque—the pull-in torque of a synchronous motor is the 
maximum constant torque under which the motor will pull its con- 
nected inertia load into synchronism, ai rated voltage and frequency, 
when its tield excitation is applied. 

The speed to which a motor will bring its load depends on the 
power required to drive it, and whether the motor can pull the load 
into step from this speed, depends on the inertia of the revolving 
parts, so thai the pull-in torque cannot be determined without know- 
ing the WR? as well as the torque of the load. 


Locked-rotor Current—The locked-rotor current of a squirrel- 
cage induction or other internally short-circuited motor is the current 
taken from the line with the rotor locked and with rated voltage 
and frequency applied to the motor. 

The locked-rotor current of a motor and starier is the current taken 
from the line with the rotor locked, with the starting device in the 
starting position, and with rated voltage and frequency applied. 


Secondary Voltage—Wound-rotor Motors—The secondary 
voltage of wound-rotor motors is the open-circuit voltage at stand- 
still, measured across the slip rings. 


Regulation—Direct-current Generators—The regulation of a 
d-c generator is usually stated by giving the numerical values of the 
voltage at no-load and rated load and, in some cases, it is advisable 
to state regulation at intermediate loads. The regulation of d-c 
generators refers to changes in voltage corresponding to gradual 
changes in load, and does not relate to the comparatively large 
momentary fluctuations in voltage that frequently accompany instan- 
taneous changes in load. 


GENERAL CLASSIFICATION 


General-purpose Motors—{a) A general-purpose motor is 
any motor of 200 hp or less and 450 rpm or more, having a con- 
tinuous rating, and designed, listed, or offered in standard ratings 
for use without restriction to a particular application. 

(b) A general-purpose synchronous motor is any motor rated 
200 hp or less at 1.0 power factor, or 150 hp or less at 0.8 power 
factor, and speeds higher than 450 rpm, having a continuous time 
rating, and designed, listed, or offered in standard ratings for use 
without restriction to a particular application. 


Special-purpose Motors—A special-purpose motor is an in- 
dustrial power motor specitically designated and listed for a particular 
power application where the load requirements and duty cycle are 
definitely known. 


Fractional-horsepower Motor—A fractional-horsepower motor 
is a motor built on a frame smaller than that having a continuous 
rating of 1 hp, open-type, at 1700-1800 rpm. 


Large Power Motor—A large power motor is a motor built in a 
frame having a continuous rating of 1 hp, open-type, at 1700-1800 
rpm, or in a larger frame. 


SPEED CLASSIFICATION 


Rated Speed of Motors—The rated speed of an alternating-current 
general-purpose motor is defined as the full-load speed stamped 
on the nameplate. 


Constant-speed Motor—A constant-speed motor has a speed 
which at normal operation is constant or practically constant. For 
example, a synchronous motor, an induction motor with small slip, 
or an ordinary direct-current shunt-wound motor. 


Varying-speed Metor—A varying-speed motor has a speed 
which varies with the load, ordinarily decreasing when the load 
increases; such as a series motor, or an induction motor with large 


slip. 


Adjustable-speed Motor—An adjustable-speed motor has a 
speed which can be varied gradually over a considerable range, 
but when once adjusted remains practically unaffected by the load, 
such as a shunt motor with field-resistance control designed for a 
considerable range of speed adjustment. 


Adjustable-varying-speed Motor—An _ adjustable-varying- 
speed motor has a speed which can be adjusted gradually, but when 
once adjusted for a given load will vary in considerable degreeiwith 
change in load; such as a compound-wound direct-current motor 
adjusted by field control, or a wound-rotor induction motor with 
theostatic speed control. | 


Multispeed Motor—A multispeed motor can be operated at 
any one of two or more definite speeds, each being practically 
independent of the load. For example, a direct-current motor 
with two armature windings, or an induction motor with windings 
capable of various pole groupings. 


MISCELLANEOUS 


Front of a Machine—The front of a normal motor or generaior 
is the end opposite the coupling or driving pulley. 


Back of a Machine—The back of a normal motor or generator 
is the end which carries the coupling or driving pulley. 


Undervoltage Protection—The effect of a device operative on 
the reduction or failure of voltage, to cause and maintain the inter- 
ruption of power to the main circuit. 


Undervoltage Release—The effect of a device operative on the 
reduction or failure of voltage, to cause the interruption of power 
to the main circuit, but not preventing thé re-establishment of the 
main circuit on return of voltage. 


Oil Circuit Breaker vs. Oil Switch—Officially adopted 
definitions distinguish an oil circuit breaker from an oil switch as a 
device which will open the circuit under a flow of current, while the 
latter is intended to open the circuit only when "dead" i.e., not 
carrying current. 


Air Circuit Breaker vs. Oil Circuit Breaker—The term “‘air’ 
is used to distinguish carbon-break and magnetic-blowout types of 
circuit breakers from oil circuit breakers. 


Information obtained from 
General Electric Company 
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Take a Look at aoe (nay / 


Mr. Now: We wash a 
down the plant every 2 
day but these Century ve > seme 
G et the Splashproof Motors member Century 
keep a-runnin’. for al] my tough 
jobs. 


urrent 
imped 


speed 


of CENTURY 
SPLASHPROOF 
MOTORS 





ngineered to provide full pro- 

tection for indoor or outdoor 
installations against the effects of 
splashing liquids, water from plant 
washdowns, and falling solids, 
Century Splashproof Motors are 
also available with special insu- 
lations for use in atmospheres 
charged with abnormal concen- 
trations of acids or alkalies. 


Splashproof is only one example 
of the many Century Motor types, 
from fractional to 600 horsepower. 
And today, under the demands of 
War, finer Century Motors are be- 
ing produced than ever before. 
Now—and after Victory —look to 
Century for all your electric motor 
requirements. 


CENTURY ELECTRIC CO. 
1806 Pine Street St. Louis 3, Missouri 


Offices and Stock Points 
in Principal Cities 
If you have not re- 
ceived our new bulletin 


on polyphase motors, 


Cie write for it at once. 


MOTORS 
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ever Hetore -A Motor | 


You've never seen a motor like this new Fairbanks-Morse Motor, because 
never before have so much stamina, versatility, and protection heen 
put inside of one motor housing! 


CHECK THESE POINTS: 
y 1. 40° C. Motor. 


Y 2. Protected frame. 


Y 3. Conduit box with features that give new meaning to ‘‘adapt- 
able,’’ “‘convenient,’’ and ““handy.”’ 


Y 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY 
rotor centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for 
postwar production, see this motor demonstrated. There’s no other 
way to appreciate how much more it offers you! Fairbanks, Morse 
& Co., Fairbanks-Morse Building, Chicago, Ill. 
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LOCATING BREAK 
IN CABLE 


UESTION 113. We have a 460 
volt, 3 phase, No. 4 cable 450) 


feet in length buried directly in 
earth, which is open but is neither 
grounded nor short circuited. 
What is the simplest way to find 
the break in this cable?—R.E.G. 


A TO QUESTION 113. Though 
e@ the cable is neither short cir- 


cuited nor grounded, insulation and 
capacity readings are obtainable be- 
tween the parts of the faulty conductor 
and the other conductors and to ground. 
Assuming uniform cable characteristics, 
results obtained could be proportioned 
to approximate cable lengths. 

The approximate location of the fault 
might be determined by measuring the 
relative capacity of the faulty conduc- 
tors to ground and of the clear con- 
ductors to ground. The fault distance 
would be proportional to these capacities. 

Resistance measurements might also 
be tried between the ends of the faulty 
cable and ground, and to the other two 
conductors singly or in multiple, using 
a Megger. 

Where d.c. is available, series read- 
ings of a voltmeter and of the faulty 
cables to ground, or to the other two 
cables might be tried, using this formula: 


a) 
V 


where R = insulation resistance in ohms 
R, = resistance of voltmeter in ohms 
E = d.c. volts 
V = voltmeter reading 


R=Rk 


—J.M.T. 


A TO QUESTION 113. The ques- 
e@ tion could have been more ex- 
plicit as to whether the cable is totally 
disconnected, or if only one phase con- 
ductor is open. I am assuming that 
problem involves locating an “open” of 
one conductor of a multiple conductor 
cable. However, the same method can 
be used if there is a total disconnection 
of the entire cable by making the neces- 


QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every ques- 


tion and every answer published, we pay $5.00. 


QUIZ 


sary measurements with a similar per- 
fect cable. 

The distance to the fault may be de- 
termined by capacitance measurements. 
The connections are shown in the dia- 
gram. 

In this method the capacitance C, of 
the length of conductor x to the fault 
is first measured by the ballistic method. 
After recording the deflection of the 
galvanometer (call it D,) the faulty con- 
ductor or cable is connected at the far 
end to a similar parallel perfect conduc- 
tor or cable and the capacitance C, of 


Galv. 








the combined length of 1 of the good 
cable or conductor and the length l-% of 
the faulty conductor or cable is 
measured. Call the galvanometer de- 
flection for this measurement, D,. With 
uniform conductor or cables the capaci- 
tances are proportional to the respective 
lengths. 
. 
 D+D: 
—V.M. 


A TO QUESTION 113. The 
e@ simplest way to find the open in 
this cable is by the tone test method, 
employing a Lundin or some’ similar 
fault locator, which includes three main 
eléments, the interrupter, the analyzer, 
and the pick-up or listening equipment. 
After disconnecting both ends of the 
cable connect the finder to one end. The 
interrupter uses a 110 volt alternating 
current source of 50 amp. capacity and 
applies current of suitable voltage to the 
cable and analyzer in characteristic 
periodic impulses, which may be picked 
up above the cable by the listening 
equipment.—H.R.V. : 


A TO QUESTION 113. Ifall three 
@ conductors in the cable are open, 
indicating a complete cut or separation 


of the cable, the gap may be so great 
that the following won’t work. Tie the 


D, 22x 


conductors together at each end and 
then connect the cable in series with a 
lamp or load bank across any con- 
venient voltage. The voltage of the 
lamps to be the same as that of the 
power supply being used. The idea is to 
start an arc at the break in the cable. 
The resistance of the lamps will serve to 
hold the are and still not overload the 
circuit. The location of the arc can 
then be found witha portable radio. The 
arc will generate a signal which the 
radio will pick up as a hum. The break 
will’ be at the point where the hum be- 
comes the loudest. 

If an arc won't form, a higher voltage 
should be tried. This may be obtained 
with an ordinary spark coil. With the 
spark coil, the resistance bank will not 
be needed.—J.E.M. 


COMPUTING REGULATION 
ON FULL-LOAD 


UESTION 114. With a 1500 
O kva. alternator, three phase wye 
connected at 13,500 volts, 90 per- 
cent power factor, with two ohms 
per phase resistance and a syn- 
chronous reactance of 40 ohms, 
how can I compute the regulation 

on full load?—G.S.E. 


A TO QUESTION 114. The regu- 
@ lation of an alternator is defined 
as the percentage rise in voltage when 
rated load is taken off the machine, or 
the difference between the no load volt- 
age and the full voltage divided by the 
full load voltage and expressed in per- 
cent. 

Since it is not always feasible to 
measure the no load voltage under J 
normal conditions and since it is de 
sirable to know the regulation in ad- 
vance, it is general practice to calculate 
it. The full load voltage will be equal 
to the no load voltage minus the drop 
due to resistance and reactance. We 
know the full load voltage, the full load 
of the machine, the power factor of the 
load, the effective resistance per phase 
and the synchronous reactance of the 
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HYDRAULIC BRIDGE BRAKES 
make crane operation safer and easier— 


as expressed in the letter reproduced below, received from a mill <2 
worker employed in the plant of a well-known company. * 
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Protection: 
CBOLFUSES 





LINKS LOCKED INTO CIRCUIT 


NON-HEATING 


CONTACTS 


Keep Motors Humming 





100% Quality 


APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. 
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Chicago, Jil. 





alternator. We can determine the no 
load voltage by adding the drop (vec- 
torially) to the full load. 

We add the product of the voltage and 
the power factor (the cosine of the 
power factor angle) and the product of 
the load current and the effective re- 
sistance as the in phase components to 
the product of the voltage and the sine 
of the power factor angle and the product 
of the load current and the synchronous 
reactance as the out of phase com- 
ponents. 

In equation form: 














Ey... = 
Vv (Er.1. cos 6 +7, Rerr.)* sz (#e.t. sin 0 + | 
TI, Xs.)? 
Ervine = 13,500 volts Epi... = 13,500 = 
» v3 | 
7803 volts | 
cos6 = 90 @ = 25.8° sin @ = .435 
R = 2 ohm 
X = 40 ohms 
i KVA. x 1000 _ 1500 X 1090 rs 
Eri.X V3 13500 V3 


64.3 amp. 
Ky... = V|(7803 X 9) + 643 X 2) + 
\(7803,X 4.435) + (64.3 X: 40)/? 
= ¥(7023 + 129)? + (3394 + 2572) 
= 9313 volts 
9313 — 7808 _ 19 40 


7303 
—J.E.W. 


A TO QUESTION 114. Some 
@ methods which may be used to 
estimate the regulation of the alternator 
at full load, with the given data, do not 
involve an excessive amount of compu- 
tations. However, the accuracy depends 
upon several factors. These include the 
method used in obtaining the data, 
especially the synchronous reactance 
constant. 

For practical purposes the regulation 
may be conveniently determined by 
graphical means. A knowledge of vector 
construction is essential. Construct to | 
scale as shown on the diagram, a refer- 
ence voltage vector E, equal to the 





Regulation = 








rated phase e.m.f. of approximately 7800 





“ * 128 3 


volts. Lagging this voltage by an angle 
of 25 degrees 50’ is line current vector | 
which is 64.3 amperes at full load. Lay 
off IR drop of 128.3 volts parallel to the 
current vector. Similarly, construct IX 
drop of 2572 volts in a direction as 
shown, perpendicular to the current vec- 
tor. Finally, construct E, and measure 
to scale. This will be 9292 volts, andj 
represents the generated voltage neces-. 








sary for a desired terminal e.m.f. of 
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The A-B-C of ... 
Pipe and Bolt 
Machines! 














Beaver Model-A 

A high-speed heavy-duty deluxe Pipe and 
Bolt Machine Range '/g to 2-inch-up to 
12-inch with geared tools and drive shatt 
Bolts, '44 to 2-inch. Wt 4!5 Ibs. 
Write for Bulletin A 








Beaver Model-B 

A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range '/s to 2-inch up to 8- 
inch with drive shaft and geared tools. 
Bolts up to !!/2-inch. Weight 280 Ibs. 


Write for Bulletin 8 





Beaver Model-C 
A STURDY LITTLE POWER UNIT Cen- 
verts hand pipe tools into power tools 
from '/4 to 8-inch. Threads 8-inch in 6 
minutes. Threads bolts up to 1!/2-inch. 
Two men can werk at the same time 
without interference. Weight 150 Ibs. 

Write for Bulletin C 


Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TQDLS 


1142 Deen Ave. Warren, O. 
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7800 phase volts at full load. The regu- 
lation is equal to 
Ek, — F 

E, 
Careful construction of the diagram is 
required if accurate results are desired. 
For high power factors better results are 
obtained by using the following formula 

in deriving E,. 

= V (#4 + IR cos 25°50’ + 1X sin 25°50’) 
+ (1X cos 25°50’ — IR sin 25°50’) 

—O.A. 


100 or 19.15% 








A TO QUESTION 114. If the in- 
e formation given is all that can 
be obtained, an accurate calculation of 
the regulation is rather unlikely. Sev- 
eral assumptions will have to be made: 
first, that the alternator is a nonsalient 
pole machine, second, that the synchro- 
nous reactance is 40 ohms per phase, and 
third, that this value is the synchronous 
reactance at the degree of saturation at 
which the alternator operates. The 
greatest possibility of error lies in the 
last assumption. The synchronous re- 
actance is the sum of the armature 
reactance and another fictitious reactance 
which corresponds to the armature re- 
action. The armature reactance will 
remain quite constant, but the armature | 
reaction depends upon the saturation 
curve of the machine. Also, the accuracy 
of any calculations are dependent on 
whether the synchronous reactance given 
is the saturated, partially saturated, or 
unsaturated value. Since the saturation 
curve is not given, only the following 
method presents itself. 

E = no load voltage per phase 

V = full load voltage per phase 

I = full load current 

r. = effective resistance; per phase 

X, = synchronous reactance per phase 

Z, = , + ja. = synchronous impedance per 


ll 


phase 
Using the vectorial notation: 
E=V+4iI1Z, 
+ = 7790 | 0° volts 
V3 
1500000 
[= V3 x 13.5007 64.2 amp. at 90% P.F. 


or 64.2 | — 25.8° amp. 
r. 21.8 X 2 = 3.6 ~ (approx. ratio of 
a.c. resistance = 18) 
d.c. resistance 
Z=r+ jt. = 3.6 + 740 = 40.2 |85° ~ 
Then: 
E = 7790 | 0° + (64.2 | — 25.8°) 
(40.2 | 85°) 
= 7790 |,0° + 2570 |59.2 : 
= [7790 + j0] + [1315 + 7 2210) 
= 9105 + 7 2210 
= 9380 | 13.9° volts per phase 
V3 £ = 16200 volts between terminals 


: 16200 — 13500 
Regulation = X 100 = 20.0% 











Since the synchronous reactance was 


Electrical Contracting, November 1943 





SELF LUBRICATING 


BRONZE 


BEARINGS 


Over 2000 
Stock Sizes 


Excellent delivery can be had on 
Johnson LEDALOYL Bronze 
Bearings . . . the newest devel- 






opment in powder metallurgy. 
At the present time we list over 
2000 stock sizes . . . many of 
them specifically designed for 





small motors. Write today for 


our new catalogue. It’s FREE. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 


















This gives you some idea of the difference in efficiency The Only Tool You Need 
and RESULTS—when you use the ulta-modern BRIEGEL : 

METHOD of making thin wall conduit conneciions instead (Costs just $1.25) 
of many old-fashioned methods still on the market. 

You conserve critical steel—Briegel fittings are made with 25% 
less steel than any other fittings on the market. 


You save time—just two squeezes with the a B-M 
“indenter” (illustrated at right) and a th tion 
is made. No extra turns or twists—no nuts to pom ang Up to 

50% saving on precious time! 


Prompt Deliveries on  [2°.2° fore eta 





d handle. 
All PROFIT ON EVERY 
JOB! 
Properly 
Approved by Under- 
Rated writers’ Laboratories 
Orders! 





econ by = 


The M. Austin Ga. a d.ainca nate talfate oul .Chicago, Ii. 
Clayton Mark & Co. bia We ; 5 Evanston, - 
Clifton Conduit Co.. 
General Electric Co 




















tals: RES ee : it x czcapteeies Pittsburgh, Pa. 
ti Mfg. Co. ba Wecies - Pittsburgh, Pa, 
Tangle Conduit. @ Cabte Mibiedsees<sceenen "iNew Brunswick, M. J- 





BRIEGEL METHOD TOOL CO., Galva, Ill. 
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EFFICIENCY 
NESTED 
CONDUCTOR 
RACKS 





Nested Conductor Racks available 
for Cable diameters from 5/16” 
to 24%”. 


is availabl 








© Simplicity is keynoted in the design of 
the EFFICIENCY bushing rack. Note that 
a single bolt supports the bushing and at 
the same time clamps the bushing support 
to the rack. Each fitting is a separate unit 
. permits the installation of each cable 
independently. 
The EFFICIENCY rack is constructed of 
standard rolled steel channel—sizes accord- 
ing to size of bushings and number of 
mountings for each rack. Bushing supports 
are malleable iron. For A.C. service a brass 
half is furnished. Bushings are glazed por- 
celain, extra large and heavy. 





Complete information on all EFFICIENCY Electrical Devices 
Write today for your copy of Catalog No. 38A. 
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* It's EASY 
with PAINE 
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ANCHORS 
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USE WOODSCREWS 
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ORY. Use a 

TRICO FUSE PULLER. we s fa insurance 

against unnecessary accidents. TE FOR 
BULLETI N #5 


KLIPLOKS 


“Lock like a Vise” 
Supply the need 

pressure between fuses 
~ clips and elimi- 


: _ shutdowns 

@ Lost production 

e Destruction of vital 
war materials 

@ Wasted curren’ 

Install TRICO KLIP- 

LOKS everywhere! 

Write for Bulletin No. 6 








TRICO FUSE MFG. CO., (sida Wis 


n Canada: IRVING SMITH ), Montreal 
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in Brick @ Tile @ 
Marble @ Slate and 


Wood Furring. 

You simply place anchor 
in hole, insert wood- 
screw and tighten. No 
setting tool is needed. 
Anchor expands uni- 
formly as screw is 
tightened to assure a 
firm fastening and a 
workmanlike job. Avail- 





did dedadalede 





able on low priority in a 955 


wide variety of sizes. mit Type ue . 


Ask your supplier and write for Catalog. 


THE PAINE CO. 
2961 Carroll Ave. Chicago 12, Ill. 
Offices in Principal Cities 


‘PAINE 
a LG 3) 


FASTENING 
Flite r-U, eri, [e- 








probably found on a short circuit test, it 
would be the unsaturated value. The no 
load voltage would then actually be some- 
what less than 16,200 volts—J.E.M. 


SHORT LAMP LIFE 

UESTION 115. We have ina 

factory boiler house a row of 300 

watt lamps in steel reflectors, 
mounted about twenty feet from 
the floor on a wall facing the 
~boilers. These reflectors are 
mounted on type T condulets 
with a 12 inch long pipe nipple 
bent to about 45 degrees, so that 
the light will shine down toward 
the center of the boilers. The 
lamps in these reflectors keep 
burning out. The voltage has 
been tested, the circuit examined 
and everything is in good condi- 
tion, the lamps are the same as 
those used in other parts of the 
factory. Could someone tell us 
why these lamps have such a 
short life? 


A TO QUESTION 115. I might 
e say that a 300 watt bulb creates 
tremendous heat, and with the heat from 
the boilers, this would cause the lamps 
to have short life. 

If a 300 watt lamp is screwed at a 45 
degree angle, this will cause short life. 
For better results, eliminate the angle. 

There is also some vibration in a 
boiler house, and if a spring swivel 
fixture were used, this should remedy 


the trouble. —E.J.S. 
A TO QUESTION 115. The 
@ principal reason for the short 
life of your lamps is the fact that your 
lamps are rigidly mounted to that type 
T condulet and therefore receive the full 
shock of the engines in the boiler house. 
After a short amount of use the fila- 
ments of your lamps break off from this 
vibration. I think that the solution to 
this problem is to remove the rigid 
sockets from the type T condulets and 
replace it with a pigtail socket, with pig- 
tails coming out of a two hole cover. 
The reflector can be suspended from 
the ceiling or suitable bracket by springs. 
The springs will take up the shock 1n- 
stead of the filaments. One spring should 
be mounted from the back of the socket, 
and the other from the edge of the re- 
fiector. The spring from the edge of 
the reflector should be long enough to 
tilt the lamp to the required angle. In 
your case this is about 45°.—J.W.L. 


A TO QUESTION 115. Fila- 
e@ ments frequently do not stand up 
when mounted away from the vertical. 
Mount sockets vertically using angle re- 
flectors.—A.R.A. 
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A TO QUESTION 115. I believe 
e | had a similar case where lamps 
had abnormally short life and two ques- 
tions occur, 

Do these boiler room lamps burn 24 
hours daily? Was the voltage tested 
both during the factory load period and 
also at night when the load was off? 

In my case, the night voltage was too 
high, and as this was the greater period 


of use, a small 10 percent bucking auto- | 


transformer was installed to reduce the | 


voltage on one particular circuit. 


Such auto-transformers are small and | 


do not cost much. A 0.25 kva., 110/220- 
11/22-volt transformer has a 2.75 kva. 
capacity when connected for 10 percent 
buck or boost. 

Inasmuch as your trouble seems to 
be confined to one row of lamps, the 
installation of such a transformer might 
be an easy solution —J.M.T. 


A TO QUESTION 115. Possibly 
ethe 12-inch nipple used be- | 


tween the “T” condulet and the re- 
flector results in the assembly having a 
vibration frequency near the frequency 
initiated by some reciprocating engine 
or compressor nearby. If the conduit in 
which the “‘T” condulets are installed is 
mounted on a wood or steel frame, par- 
tition or wall, possibly the vibration 
frequency of the partition is in tune with 
reciprocating parts of some machine, or 
perhaps with the intake of some air 
compressor. Or, maybe the exhaust 
from a steam or Diesel engine sets up 
vibrations in the partition. 

Some boilers “drum” or set up com- 
pression waves in their fire boxes. These 
transmit through the air over con- 
siderable distances and create severe 
vibrations in some building members or 
appurtenances. Such, easily could re- 
sult in 
occurring. 


shortened lamp life if it is | 


I note R.M. states the lamp voltage | 
has been tested. However, in many cases | 


voltage checks are made during the day 
shift when, in normal times, the factory 
is running near capacity. If the factory 
partly or completely shuts down, or if 
adjacent industries close at night, the 
voltage may rise appreciably during that 
period. 


Another, seemingly obvious but fre- | 


quently overlooked, fact is that most 


lamps are designed for 750 hours life. | 


If R.M. has six lamps in this row, and 


if they are burned continuously, he may | 


expect to renew a lamp each fifth day. 
This seems quite often, especially if it is 
compared to lamps elsewhere in a plant 
that are used intermittently, on dull days, 
or during only one shift. It may be that 


‘replacements in this row just seem too 


frequent compared to other lamps in the 


plant—P.O.L. 
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Superior DOUBLE Carbon Brushes 
May Eliminate Your Trouble 


Commutating or vibration trouble? We can’t guarantee a 
cure, of course, but maybe Superior Double Carbon Brushes 
will end your difficulties, as they have for many others, espe- 
cially on high speed machines. Continuous contact with 
the commutator is more likely with two brushes than with 
one. Investigate this growing trend. Our Engineering De- 
partment may have some interesting data for you. 


SUPERIOR CARBON PRODUCTS, INC. 


SUPERIOR 


9113 
George Ave. 
Cleveland 5, 

Ohio 


CARBON 


BRUSHES 











Get Superior Insulating Quality With 





MANNING PAPERS 











Here are 6 rea- 
sons why Manning 
300 All Rag Paper 
is better 














» 


1. Chemically Pure 

2. High Dielectric Strength (300 Volts 
per Mill) 

3. Maximum Toughness 

4. Heat Aging Qualities 

5. Made from 100% New Cotton Rags 


6. High Density 


Manning 300 All Rag Paper available 
from stock in sheets 24” x 36” in thick- 
nesses .007”, .010” .015”, .020”, .025”, 
1/32”, and 1/16”. Also furnished in strips 


and rolls. For more complete information, 
see page 6 of the IWI Blue Catalog. 


Distributed by 





y 








SERVICE 





INSULATIO 


2127 Pine St., St. Louis, Mo. 
30 Trowbridge Ave., Detroit, Mich. 
181 Portland St., Cambridge, Mass. 
289 Simpson St., N. W., Atlanta, Go. 


N & WIRES, INC. 























Can you ANSWER 
these QUESTIONS? 


QUESTION M4. We have a 15 kw., 110 volt, 
| «.c. compound wound generator driven at 
400 r.p.m. We wish to supply a d.c., 3- 
wire combination power and light load 110- 
220 volt. What changes would have to be 


made to this generator in order for it to the ‘ 
| deliver its rated output at the present speed 
and the desired voltage.—G.E. 


aE oe Nee 


rE Lit a8 





QUESTION N4. How may heater resistance 
wires that operate at temperatures above Pylets, the improved line of con- 
duit fittings, offers correct de- 
sign and unusually substantial 
construction for general wiring 
purposes, including work in 
QUESTION P4. ‘The manufacturers of fluo hazardous locations. Dependable 


the melting point of solder (50 percent | 
tin, 50 percent lead) be soldered? What | 
flux, tools and solder must be used ?—C.L.B. 


rescent lamps have designed a single | protection against severe oper- 
| phase ballast which will operate four 100 | ating conditions is assured, plus 
| watt lamps and is designed to operate from | convenient, labor-saving fea- 
a 265/480 volt Y power supply system. | tures that save time in 
The obvious advantages of saving material application. 
are, of course, at once apparent. 

I would like to know your readers’ ex- 
perience as to how this ballast could be | ; A 
used advantageously where the company | posed ng 
pas the customary 115/230 volt single | wiring and to stand 
phase lighting service in capacities of one . up under severe 
to 10 kw. What is the easiest and best | service. 
method to secure this 265 volt?—M.A.H 


Rectangular Pylets 
—accurate malleable 


FS and FD Series 
Pylets— 


r square corner fittings 
QUESTION 04. W e have a 240 kw. gas en- aeatienall pre ? 
zine driven induction generator to reclaim | stipend ‘wottek antl 
power which would otherwise be wasted. receptacle plates. 
This power is about 10 percent of the plant 
demand. Should the feeder from the power Vaportite Fixtures, 
station fail, the entire plant including the | all types for surface. 
generator would be inoperative. The es- | outlet box, hand rail 
pecial hazard would be the rapid cooling or wall mounting; 
of our incinerators which would seriously single, two and three 
damage the refractories. Normally three gang, for lamps 10 
days on gradually reduced oil fire is re- | to 200 watts. 
quired to cool the incinerators at a safely 
slow rate. What equipment would be re- Explosion-proof 
quired to excite the generator so that it tumbler switch 
could be used as an independent source of | Pylets, Type ERS, 


electric power sufficient to operate the | with push-pull rod. 
Explosion-proof 


ee ee ‘ auxiliaries needed to cool down the incin- | 1 
Synthetic erators? Could the voltage and frequency | ee ee 20 
be satisfactorily controlled manually? cia set 


Varnished Cambric (The gas engine speed is controlled by a | 





sensitive governor ).—G.I.S. Triploc plugs and 
Lead i receptacles, avail- 
able in a wide range 
: of types, standard 
Steel = QUESTION R4. We have a 500 amp. 2-6 v. and multiple circuit 
: plating generator and on several occasions | up to 32 poles. 
the polarity has become reversed for no 
apparent reason. When this happens I 
swap the wires at the plating tank and the 
plating is continued. I’d like to know what 
causes a — and what I must do to Write for your copy of Pylet 
Pare, catalog 1100 with complete list- 
ings of all types. 


your answer ay Decemsee 1 |THE PYLE-NATIONAL COMP! 


1344 N. Kostner Ave.* Chicago 51, I ! 


NATIONAL 
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AN THE EWS 





IAEI Reviews Wartime and Postwar Safety Problems 


Section meetings of the International Association of Electrical Inspectors this year 
were closely geared to immediate problems in code enforcement and adaptation 
to wartime needs. Out of the discussions came renewed resolve to guard war indus- 
try and the civilian front against threats to life and property from electrical hazards. 


NORTHWEST and SOUTHWEST 
SECTIONS, IAEI. 
Reported by Wm. Cyr 


Welding, bus feeder systems, and substi- 
tute materials—hazardous locations, type-S 
fuses,—postwar planning, sales control 
ordinances—were the product, code and ad- 
ministrative problems respectively dis- 
cussed at the compact, two-day Northwest 
Section meeting, in Seattle, Aug. 26-27, 
which began the series of regional annual 
meetings. 

The safe handling of welding, both the 
a-c transformer type and the d-c motor- 
generator set type, came from two pa- 
pers, one by V. B. Wilfley, Westinghouse, 
Seattle, and one from J. R. Morrill, Lin- 
coln Electric. The necessity for the new 
Article 630 now being drafted to cover this 
subject was emphasized and some sugges- 
| tions made to improve it. 

' Bus structures and their characteristics 
were discussed by H.-M. Hudson, ITE 
Circuit Breaker Co. from a study by Wil- 
liam Deans. Enclosed bus distribution 
systems were presented by T. M. Widrig, 
Trumbull Electric Mfg. Co. Synthetic in- 
sulations and the rubber situation was 
presented by E. S. McConnell, U. S. Rub- 
ber Co. Changes in Underwriters’ stand- 
ards were explained by H. G. Ufer, 
western superintendent. 

Code discussion centered around the 
return of the mandatory requirements for 

' the type-S fuse and on a rewriting of defi- 

| nitions of hazardous locations. A resolu- 

tion was passed urging the former. A 

suggested revision of Article 500 was pre- 

sented which would classify hazardous 
locations in three degrees of hazards, ex- 
| treme, severe and moderate. The Code 

Breakfast discussion took up _ fusing 

troubles and the multiplicity of wires and 

/new insulation materials, particularly use 
of weatherproof and cambric insulated 

| neutral. 

A novel way to expedite the discussion 
of the Interim Amendments to the Code 

' was employed. A panel of several active 


inspectors was asked some 30 questions, 
previously raised in the field, by L. W. Go- 
ing, chief inspector of Portland, who 
acted as moderator, and gave their inter- 
pretations for the benefit of other in- 
spectors. 

S. B. Williams, editor of Electrical 
World, in a paper read by Henry W. 
Young, told the inspectors that the Code 
should be a more scientifically determined 
rule book rather than the result of com- 
mercial and other interests’ compromise. 
He proposed a “unity of safety” based on 
facts and scientifically sampled field ex- 
perience. Victor H. Tousley, IAEI sec- 
retary defended the Code as democratic 
and a compromise of judgments and 
experience, 

Already, since the war, I. B. Sturges, 
electrical inspector of Portland, told the 
gathering, shoddy and non-approved de- 
vices have appeared in stores to replace 
the safe, approved appliances and devices 
no longer made. A report of the legislative 
committee advocated passage of sales con- 
trol ordinances and state laws in places 
not now having such regulation. 

W. R. Volheye, chief state electrical in- 


spector for Oregon, president of the Sec- 
tion, was succeeded by J. Hyde Stayner, 
Utah Power & Light as president, with 
Harry Hilpert, IBEW, Seattle, first vice 
president, and H. E. Chamblis, Montana 
Power, Great Falls, second vice-president. 
F. D. Weber was reelected secretary. 
Not the Code as it is today, diluted by 
its war necessitated interim amendments, 
but what the Code and inspection proce- 
dure might be after the war concerned the 
Southwest Section, IAEI, at its annual 
meeting in Los Angeles, Aug. 30-Sept. 1, 
presided over by O. D. Butterfield, elec- 
trical inspector, Torrance, Calif. IAEI 
President T. W. Bowry, of Richmond, 
Va., started it with the appointment of a 
postwar planning committee. Both he and 
Butterfield spoke on it in their presiden- 
tial addresses, as did V. H. Tousley, 
IAEI secretary. Appointee to the com- 
mittee for the Section, W. A. Cyr, asso- 
ciate editor, Electrical West and Pacific 
Coast editor, Electrical Contracting, ex- 
plored the subject in its complex details. 
Harold Gerber, secretary of the Sec- 
tion, as program chairman had designed 
the paper’s program to furnish inspectors 





e 


CHATTING BETWEEN SESSIONS at Eastern Section annual meeting of IAEI are: 


L. F. Adams of General Electric Company; 


V. H. Tousley, Sec’y of IAEI; F. N. M. 


Squires, Sec’y of Eastern Section IAEI, and F. W. Bowry, President of 1AEI. 
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with up-to-date and practical information 
on some of the new systems, materials and 
equipment encountered by inspectors in 
war production plants. Larry Trim, chief 
electrical inspector in Burbank, Calif., 
where much of such war production plant 
has been erected, gave an_ inspector’s 
background for the papers that followed 
when he discussed “War Production Wir- 
ing Installations” at the Monday noon 
luncheon. Although giant war plants did 
provide difficult problems to cope with, 
such as spray rooms big enough to take 
four-engined bombers, million-volt X-Ray 
machines, magnetic flaw testing rigs, and 
location of transformer vaults, the worst 
hazards came from small plants which act 
as parts and materials feeders to the major 
plants, and whose wiring is chronically 
overloaded by plant expansion. 

“Industrial X-Ray Installations,” by 
E. Dale Trout, General Electric X-Ray 
Co., of Chicago; “Emergency Alternate 
Specifications in Conductor Insulations” 
by E. S. McConnell, U. S. Rubber Co., 
New York; “Critical Materials,” by 
George D. Riddle, Los Angeles office of 
FHA;~“Uprating of Plant Distribution 
Systems,” by W. R. _ L’Hommedieu, 
Westinghouse Electric & Mfg., Los An- 
geles; “Busbar Carrying Capacity in Re- 
lation to Size and Arrangement,” by A. G. 
Van Norman, Trumbull Electric & Mfg. 
Co., Los Angeles, “Underwriters’ Labora- 
tories Emergency Standards,” by Howard 
Dodge, senior engineer, Underwriters’ 
Laboratories, Inc., San Francisco; “Elec- 
tronic Motor Control”, by L. E. Donahue, 
General Electric Co., Los Angeles, were 
the topics and speakers arranged by Ger- 
ber to furnish inspectors with information 
on. present-day inspection problems. 

Only Code ‘discussion in the meeting 
centered around Article 670, Machine 
Tools. As it is written it was criticized 
for confining its wiring circuit and pro- 





tection exemptions from other sections of 
the Code to metal working machine tools 
alone. Also questioned was the group pro- 
tection permitted when the range of 
motor sizes on some machines runs from 
a sixth horsepower to several horsepower. 

Also urged was the placing of hospital 
operating rooms under the hazardous lo- 
cation classification because of fatal acci- 
dents reported to patients resulting from 
explosion of anaesthetic gases in the lungs 
caused by electric spark discharge. 

New president elected was N. J. Sig- 
gins, inspector, San Francisco, with E. E. 
Larson, inspector at Riverside, first vice- 
president, and M. C. Sandles, chief inspec- 
tor, Oakland, second vice-president. 


WESTERN and SOUTHERN 
SECTIONS, IAEI. 


Reported by August Eckel 


Regional three-day meetings of the 
Western and Southern Sections, IAEI 
were held respectively in Chicago, Sept. 
13-15, and New Orleans, Sept. 27-29, 
1943. Supplementing consideration of spe- 
cific inspection practices and problems in 
each geographical area, were discussions 
of such national problems as Code con- 
sideration of electric welder installations, 
machine tool standards, securing copper 
for maintaining electrical safety in civilian 
ogcupancies, inherent overheat protection 
ot fractional horsepower motors, electroly- 
sis, and the increased rate of industrial 
electrical fires. Code panels occupied a 
major portion of each program. 

Addressing both meetings, national 
president T. W. Bowry of Richmond, Va., 
presented a 10-point postwar program sug- 
gesting, among others, sales control of 
approved electrical appliances, devices, ap- 
paratus; universal inspection laws: con- 
sideration of uninspected wartime electrical 








IAEL PRESIDENT, Wm. A. Rit, 


Minneapolis, (left) takes over duties 

of retiring president John A. Morrison, 

Philadelphia, after election at recent 
LAEL Conference tn Cincinnati. 





installations; return to Code standards; 
education of the pubiic on “electrical 
safety; civil service requirements in 
municipalities; and standard examinations 
for licensing contractors and wiremen. Re- 
porting on the progress of the Association, 
Victor H. Tousley, national secretary, as- 
serted that the electrical industry has taken 
the lead in substitution of materials for 
wartime use. In reiteration of the impor- 
tance of electrical inspectidn, he reported 
that 25 percent of all industrial fires are 
of electrical origin with losses averaging 
‘$1500 per fire. 


Western Section 

Western Section president Victor C. 
Moulton, Denver, presided over the Chi- 
cago meeting with more thah 300 dele- 
gates attending. Session highlights in- 
cluded discussions of inherent overheat 
motor protection by J. N. Derby, Spencer 
Thermostat Co., who recommended Code 
recognition of this type of protection; the 
fascinating story of synthetic rubber and 
its application to the electrical industry as 
told by Sam Rosch, Anaconda Wire & 
Cable Co.; L. W. McCullough’s presenta- 


%j tion of proposed Code rules for electric 


welder installations ; and a cooperative plan 
between the electrical inspector, contractor, 
wholesaler and WPB, to secure necessary 
copper to keep civilian electrical installa- 
tions safe—presented to the group by A. J. 
McGivern, managing director, Chicago 
Electrical Wholesalers Association. 
Apprenticeship training and educational 
activities of IBEW were outlined by 
M. H. Hedges, Research Director, IBEW, 
who called for rehabilitation of all elec- 
trical installations to Code standards after 
the war. An educational program to pro- 
mote proper selection and maintenance of 
the safest electrical equipment was sug- 
gested by G. A. Waters, chief engineer, 
Wagner Electric Corp., St. Louis. W. H. 
Frank, president, Bulldog Electric. Prod- 
ucts Co., Detroit, explained the flexibility 
and application of trolley duct systems in 
industry. 
, A new Code section on inira-red drying 
lamps is under consideration, stated A. R. 





"Miss Schmaltz, that. is definitely not the kind of a conductor | sent you for!" 
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LX LOOSE OLS 


Westinghouse 
FOCALA IRE 











For QUICKER Vision on Critical Work 








Precision machine operations, close tolerance inspection 
and assembly work—all require quick, accurate vision 
that is only obtainable with high intensity, “Sharp Focus” 
lighting. Such illumination should be used to supplement 
good general lighting and provide from 100 to 300 foot- 
candles directly on the critical work area. 

Westinghouse Focalaire units, for “close up” vision, 
are now available for practically every industrial applica- 
tion. All are sturdily built, extremely efficient in light out- 
put and easily directed on the work by simple adjustment 
of the ball-clip joints. 

With many models to choose from, you can get the 
exact lighting you need. See your Westinghouse Lighting 
Representative without delay! Or write Westinghouse 
Electric & Manufacturing Company, Edgewater Park, 
Cleveland, Ohio, for book B-3310. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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_gi~ TIME-SAVING FEATURES OF 
“Ds TRANSITE DUCTS-- NO. 1 

















SOUTHERN SECTION OFFICERS, 
IAEI, elected at the recent convention 
at New Orleans are (1 to r) president, 
Dewey L. Jobmson, Atlanta, Ga.; 1st 
vice-president, E. C. Knox, Miami, Fla.; 
2nd vice-president, G. M. Ross, Shef- 
field, Ala.; and secretary-treasurer, A. M. 
Miller, Richmond, Virginia. 








Small, chairman of the Electrical Commit- 
tee, NFPA. If the Code is to permit un- 


There s no lost motion assem- grounded 440-volt supply systems, it should 





bling Transite Ducts. Harrington give detailed rules for the application of 
Couplings eliminate screwing or ground detectors and removal of grounds, 
5 threading . . . go together quickly he cautioned. 
4 ... drive up tight. Talks by A. H. Schirmer, protection en- 


gineer, Bell Telephone Laboratories, who 
reviewed control circuits; J. J. Siddall, 
Pittsburgh; Emmett Cox, Indianapolis; 


Transite’s smooth, slick bore 
means rapid cable pulls. Because 


\ Transite Ducts are light in weight, W. E. Bostwick and J. Walter Collins of 
\ they rade easily handled. And on the . | Chicago; and the usual article committee 
\ job, theirasbestos-cementcomposi- reports rounded out the full program. The 
\ tion assures complete fire-safety, convention reaffirmed, by resolution, the 





alignment. A ¢ 
plete line of ben 
sweeps and special 
fittings is available. ~~ 


previous action of the association in recom- 

For details, write for brochure mending the abandonment of concentric 

\ DS-410. Johns-Manville, 22 East knockouts in steel panels and boxes; and 

suggested by similar action that inspectors 

be more alert to prevention of electrical 
fires. 

Newly elected officers include: president, 
R. D. McDaniel, Indianapolis; Ist vice- 
pres. Roy Burgess, Chicago; 2nd vice- 
pres. G. C. Monroe, Springfield, Mo.; 
secretary-treasurer, F. H. Moore, Indian- 
apolis. 


\ unusual resistance to corrosion. 


40th Street, N. Y. 16, N. Y. 


ON EXPOSED LOCATIONS, Transite Ducts 


Southern Section 
assure permanently low maintenance. Their The New Orleans meeting was attended 


oaieamast is eran by more than 200 delegates from all sec- 
sistant to weather, smoke and fumes. : — tions of the South. Lively sessions with 
sass plenty of floor discussion were chair- 
manned by Paul L. Muller, New Orleans. 
Feature topics included a detailed discus- 
sion of electrolysis by Robert J. Kuhn, 
consulting engineer, New Orleans. The 
need for separate ground returns on ship 
welding apparatus to prevent such a phe- 
nomenon and the importance of ultra-safe 
electrical systems was stressed by M. L. 
Levy, electrical engineer, Higgins Indus- 
tries, Inc., New Orleans. 

The responsibility of the U. S. Coast 


is « 
JM J @) h n s-Ma n Vi [ I e Guard in safeguarding the important port 


TR AN SITE DU CT S af Wee: Othuae ‘one veveecd ty Lt 


Comdr. J. J. Gidiere, who commended the 
inspectors on their cooperative efforts in 

TRANSITE CONDUIT .. . for exposed work and for installation under- 

ground without concrete encasement. — 


this respect. Campbell Palfrey, State Fire 
Marshall for Louisiana reviewed the war- 
TRANSITE KORDUCT .. . for installation in concrete. Thinner walled, 
lower priced, but otherwise identical with Transite Conduit. 





nn 
a 





time emergency acts of his department and 
solicited the electrical inspector’s guidance 
wherever possible. Several motion pictures 
covering the subjects of extinguishing oil 
fires, industrial safety and safety engineer- 
ing were shown. Speaking on the latter 
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CROUSE-HINDS 


OFT elei-We aptedatahate, 
CONDULETS 


- 






@ Acomplete line—to meet every gauge lighting requirement. 





@ Vaportight gauge lighting Condulets for use in all indoor and 
outdoor locations where exposed to corrosive vapors, moisture, 
rain, smoke, or non-explosive dusts and gases. 

Fluorescent lamps, Lumiline lamps or incandescent bulbs. 

Round window or light slots 6, 13, 18, or 24 inches long. 

Two or more units may be tandem mounted to give a continuous shatt of light. 
Listed in Condulet Catalog No 2500. Section 25. Pages 17 and 18 








& Explosion-Proof gauge lighting Condulets for use in Class 
L Group D, hazardous locations. 
Fluorescent lamps, Lumiline lamps or tubular lamps. 
Light slots 7, 14. or 17 inches long. 
Two or more units may be tandem mounted. 
Listed in Condulet Catalog No 2500 Section 85 Page IGA 


Type ELG Explosion-Proof 
Tubular Lamps 
7 and 14-inch Units 
Tandem Mounted 


@ For ordinary locations— Type LG 
gauge lighting Condulets for use wherever 
vaportight or explosion-proof fixtures are not 
required. 

Incandescent bulbs. 


Round or rectangular light opening, horizontal slot or 
vertical slots 5, 8%, or 13 inches long. 


Installed with rigid conduit, round flex- 
ible cable, flexible conduit or armored 
cable. 


Listed in Condulet Catalog No. 2500. 
Seetion 55, Page 13 





Type ELG Explosion-Proof 
Fluorescent or Lumiline 





Type LG With Type VFC Vaportight Type VLG Vaportight Type VLG Vaportight 
Hooded Rectangular With Flanged 18-inch Unit 24-inch Unit 
Light Opening 13-inch Slot Fluorescent or Lumiline Lumiline 


CROUSE-HINDS COMPANY 
SYRACUSE, N. Y., U.S.A. 


187: 











CROUSE-H 
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% A few reasons why 
contractors like QUAD 
Units: highly flexible 
design—complete line 
for indoor and outdoor 
lighting — modern in Aes 
oe eer aniules'e Sentient 
wired and installed — 


high lighting efficiency 




















subjects, Prof. A. M. Hill, Tulane Uni- 
versity, projected the three “E’s” of safety 
—Engineering, Education and Enforce- 
ment. 

Underwriters’ Laboratories’ representa- 
tives M. M. Brandon, New York and 
B. P. Caldwell, Chicago, reviewed elec- 


} trical welding hazards and emergency 
| standards. Cautioning against the high 
| rate of fatality from low-voltage shocks, 











Mr. Brandon urged that all welding ma- 
chines be thoroughly grounded. Auto- 
transformer and series resistance methods 
of welding are especially hazardous, he 
pointed out. 

Arthur Abbott, NEMA, New York, 
listed among postwar activities, higher 
intensity lighting, rewiring and refixtur- 
ing, higher voltage fluorescent applica- 
tions, cold cathode lighting, and the in- 
creased use of 3000-watt mercury units on 
440-volt systems. L. F. Adams, G. E. Co., 
Schenectady, N. Y., urged acceptance and 
application by all users of the Code of 
Article 670 on machine tools, recently 
made part of the Code by Interim Amend- 
ment No. 70. Moisture problems in the 
refrigeration room were discussed by 
W. W. Taylor, refrigeration engineer. 
Discussions on available materials for elec- 
trical maintenance by D. B. Lawrence and 
IBEW’s wartime training program by 
Herbert Fisher, completed the program. 

The Southern section suggested, through 
a resolution, to the committee now work- 
ing with the NEMA motor section that all 
fractional horsepower motors be equipped 
with inherent overheat protection and that 
such motors should be identified accord- 
ingly. 

Following adjournment, the delegates 
visited the shipyards of Higgins Industries, 
Inc., where they inspected an impressive 
electrical welding system. 

New officers elected included: president, 
Dewey Johnson, Atlanta, Ga.; Ist vice- 
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Why do these problems have a single solution ? 


260 feet down in icy water, a diver 
must be protected from paralyzing cold, 
terrific pressure . .. and the possibility of 
fire, 

To help him endure the pressure, he is 
supplied with an oxygen-helium atmos- 
phere. To protect him from the cold, he 
often wears an electrically heated suit. 


If the heating wires which keep him 


_warm become exposed or broken, arcing 


might occur which would ignite any of 
the combustible material inside the suit 
... burn the diver to a crisp. To guard 
against this possibility, the heating wires 
of his suit are protected by layers of 
Fiberglas* cloth. 

This material is fire-and-heat resistant 
—its individual fibers are made of glass 
and cannot burn. This is another way of 
saying that Fiberglas withstands “‘ex- 
cessive temperature rises.” 
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And from this point of view, the Fiber- 
glas lining in the diving suit and the 
Fiberglas component in electrical insula- 
tion have much in common. For instance: 


In electric motors, generators, and 
transformers, Fiberglas insulation is ca- 
pable of withstanding the high tempera- 
tures caused by today’s severe overload- 
ing. Properly impregnated, Fiberglaselec- 
trical insulation is also highly resistant 
to moisture and corrosive vapors. Having 
a low space factor, Fiberglas can readily 
be used for rewinding armatures origi- 
nally class “‘A”’ insulated. Also, this fea- 
ture often permits the rede- 
sign and building of smaller- 
sized, more compact units. 


These and other qualities 
of Fiberglas Electrical In- 
sulation are being used to 
their best advantage by the 





Army and Navy for many types of mo- 
tors, generators, wiring and cable in 
planes, tanks and ships. 

As the production of Fiberglas is being 
constantly increased, so more and more 
of this material is becoming available for 
more applications. 

Ask your electrical distributor for tech- 
nical data on Fiberglas and about its 
availability for your use. Or write: 

Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas Can- 
ada, Ltd., Oshawa, Ontario. 





FiBERGLAS 


*T. M. Reg. U.S. Pat. Off. 
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TEMP-O-RISE THERMOSTAT 


This thermostat embodies two principles in fire detec- 
tion, one principle working on the rate of rise of tem- 
perature for early detection of a fast burning fire. 
Also the fixed temperature principle for the detection 
of slow burning and dangerous smouldering fires 
which cannot be detected by the rate of rise principle 
until the flash of the accumulated gases—which may 
be far too late. 

By the use of both principles of fire detection, no 
fire can escape early discovery by this spot thermo- 
stat. It is made in four models— 

Model #101—Rate of rise and fixed temperature oper- 
ating at 165° Fahrenheit. 

Model #102—Rate of rise and fixed temperature oper- 
ating at 212° Fahrenheit. 

Model #103—Fixed temperature only operating at 
165° Fahrenheit. 

Model #104—Fixed temperature only operating at 
212° Fahrenheit. 

Each thermostat covers 30 x 30 feet of ceiling space. 

Approved up to 110 volts AC-DC. 

We are manufacturers of Underwriters’ Approved 
Fire Alarm products covering the entire field of fire 
protection. Class A proprietary systems . . . Non-code 
fire alarm systems . . . all classes of switches and 
coded transmitters for supervision of automatic sprin- 
kler equipments . . . complete thermostatic fire alarm 
systems ... . watchman supervisory systems . 
manual fire alarm systems. 

Complete plans and instructions furnished for instal- 
lation, operation, and maintenance. Approved for use 
by the Army, Navy, and other government depart- 
ments, also approved by Underwriters Laboratories 
and Associated Factory Mutual Laboratories. 

For information write to 


CENTRAL STATION SIGNALS, INC. 
71 West 23rd Street, New York 10, N. Y. 
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OLD TIMES are recalled by Clifford 

Anderson (left), chief electrical in- 

spector, Oklahoma City, and James Gal- 

braith, retired chief inspector of Detroit, 

at recent Western Section, IAEI Con- 
ference in Chicago. 





pres., E. C. Knox, Miami, Fla.; 2nd vice- 
pres., G. M. Ross, Sheffield, Ala.; and 
secretary-treasurer, A. M. Miller, Rich- 
mond, Virginia. 


EASTERN SECTION, 
IAE!. 
Reported by R. E.. Miller 


The nineteenth annual meeting of the 
Eastern Section IAEI opened on Mon- 
day morning, September 2 in Providence, 
m: i. 

C. A. Ward of Patterson, N. J. vice 
president of the Eastern Section presided 
in the absence of T. V. Ward. Fred N. M. 
Squires, Secretary of the Eastern Section, 
reported on the “Eastern Section in War- 
time”. President of IAEI, Thomas Bowry 
spoke on “Postwar Plans for IAEI”, at 
which time he named the postwar planning 
committee: Geo. Welman, New Orleans; 
V. H. Tousley, Chicago; M. F. Cody, 
New York; Wm. Cyr, San Francisco; 
W. A. Haig, Milwaukee; A. M.-McLean, 
Portland, Ore.; V. C. Moulton, Denver; 
R. B. Shepard, New York; H. J. Stayner, 
Salt Lake City; and T. W. Bowry, Rich- 
mond, Va. 

Victor H. Tousley, Secretary of IAEI, 
in his address stated that fires of electric 
origin in industrial plants are on the in- 
crease, from one out of every five to one 
out of every four being of electrical 
origin. 

He also reported that an accomplishment 
of the emergency committee has been the 
modification of the code for the duration 
to an extent necessary to recognize the 
scarcity of critical materials and the use 
of substitutes. Further, this modification 
has been such that even with the extensive 
use of substitute materials, a compliance 
with the standard electrical code is still 
retained. 

Tests and investigations carried on by 
Underwriters’ Laboratories, Inc. has been 
of utmost value as guidance for the elec- 
trical inspectors judgment in acceptance of 
these substitute materials, he said. 
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Reports were also said to be forthcom- 
ing on the subjects of welding and infra- 
red drying. A 30 page report on ground- 
ing is also being issued which is aimed at 
water companies who refuse concessions 
on water pipe grounding. The report offers 
conclusive proof that water pipe ground- 
ing is in no way detrimental to the water 
system, and is essential to public safety. 
CMP directive No. 9 was read to the asso- 
ciation with the added comment that now 
wire can be obtained to repair any dan- 
gerous conditions that may exist. He con- 
cluded by saying that the postwar planning 
committee must evaluate all the new sub- 
stitute materials and methods, for some 
have already been found to be equivalent 
or better than the original. 

K. B. Batchelor of the National Ade- 
quate Wiring Bureau, spoke on United 
Illuminating Company’s educational pro- 
gram for the layman in charting house 
circuits to facilitate fuse replacement. 

R. C. Graves of Trumbull Electric spoke 
on industrial use of busways manufactured 
under wartime restrictions stating that 
now, voltage drop must be given the pri- 
mary consideration instead of temperature 
rise (because of copper restrictions) to in- 
sure sufficient utilization voltages. He 
pointed out that no protection is needed at 
telescoping bus points, this) being one of 
the many critical material savers of the 
busway order L-273. He also pointed out 
that even though a contractor or engineer 
obtains approval from WPB to use other 
than listed bus, switches, wiring devices, 
or material, the manufacturer must also 
obtain approval to manufacture that mate- 
rial for that specific job. 

J. D. Lynett, Chief Electrical Inspector 
of the City of New York, closed the Mon- 
day session with a taik on municipal in- 
spection in the war emergency, stating that 
the electrical inspectors have a grave re- 
sponsibility, much more so than in the 
past, in issuing certificates of approval for 
installations using substitute materials and 
methods. The task becomes even more 
critical in view of the increasing influx of 
unskilled men into the wiring industry. 








PAD AND PENCIL discussion on the 
setting of poles in marshland absorbs 
the attention of (1 to r) Morris Cham- 
bers, superintendent of telephone and 
telegraph, Standard Oil Company of 


Loutsiana, Shreveport; and J. H. Ross, 
chief electrical engineer, Freeport Sul- 
phur Co., of Freeport and New Orleans. 
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Big Aid to Fluorescent Lamp Maintenance 


For months now G-E Watch Dog starters in use in 
war plants have been providing efficient economical 
protection for 40-watt fluorescent lamps. They’re saving 
many manhours of maintenance time. They’re com- 
pletely eliminating the annoying blinking of dead 
lamps. 

Now this protection is extended to war plants using 
100-watt lamps. The new FS-100 Watch Dog starter will 
guard 100-watt fluorescent lamps in the same efficient 
way the FS-40 Watch Dog starter guards 40-watt lamps. 
Both Watch Dog starters make caring for fluorescent 
lighting easy. 

For further information see the nearest G-E Merchan- 
dise Distributor or write to Section D1131-8, Appliance 
and Merchandise Department, General Electric Co., 
Bridgeport, Conn. 


* Reg. U.S. Pat. Off. 
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M. H. Hedges’ (of IBEW) presenta- 
tion, brought out his feeling that we have 
failed to hold the line against poor installa- 
tions. 
M. M. Brandon’s report on Underwrit- 
ers’ Laboratories revealed that some 80 
emergency requirements had been issued, 
but even so, reasonable limits of safety 
were still maintained—not what they 
should be, but sufficient for the emergency. 
; R. B. Shepard, former chief electrical 
engineer, of Underwriters’ Laboratories 
why and now of WPB, described the correla- 
tion of WPB activity with IAETI electrical 
and emergency committees. 
Emil Preiss of NECA gave a report on 
the activities of the National Electrical 
Contractors Association. A comparison of 
Lf foreign electrical codes to our own Na- 
tional Electrical Code was made by H. E. Co 
Wey, Dept.’ of Commerce, Washington. bet 
R. L. M. Russell of Factory Insurance Ins 
Association talked on the electrical re- Mc 
quirements of hazardous locations. Prob- We 
able trends in postwar housing was the Ch 
subject of a paper presented by C. W. 
Farrier, N.H.A., Washington. —— 
Officers elected were: president, —WI 
Charles A. Ward, Paterson, N. J.; Ist ardou 
vice president, Garrett S. Casterline, Syra- safety 
ae. 7 cuse, N. Y.; 2nd vice president, Peter J. The 
ee oe snd lemendiescen Hicks, Jr., City Hall, Providence, R. L; West 
treasurer, A. W. Hopkins, Springfield, cago 
Mass.; and secretary, F. N. M. Squires, rector 
Forty-three years of concentration on the production of New York, N. Y. Assoc 
Onsic 
uniformly dependable, first quality lamps have established ‘na os 
these four significant points for the Champion Diamond: CHIGAGO PLANS FOR hm 
electri 
CIVILIAN MAINTENANCE Prodt 
4 Everyone is familiar with the critical ao 
° copper situation and the problem of secur- a 
<> CHAMPION Quality. - guaranteed to equal or ing wire for civilian maintenance applica- tehel 
excel Federal Specifications tions. In the past, little was done to divert Seas 
copper into this vitally important channel. icons 
“a ; ; Lately, however, Washington thinking has condit 
<2 CHAMPION Seorvice—tained lighting and lamp altered and limited allotments have been follow 
men in the field made for this purpose. Local WPB 17 
Boards are faced with the responsibility of a 
: doling out this copper where it is most hazar 
dig CHAMPION Economy- lower light and lamp needed—to eliminate hazardous electrical tye 
7 = ‘ conditions in office buildings, hotels, res- — 
3 costs than those of any other lamp of equal quality taurants and so on. The biggest problem ay 
" . ing th 
4<> — CHAMPION Distribution —- through indus- | of the 
trial suppliers qualified to meet your particular needs | oo. 
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Look for the Champion Diamond on the Fluorescent and sane 
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definite 
C i A M P | 0 | [ A M p W 0 R K S TAKING OVER duties of newly elected and ir 
president, Western ag Po Bob gl 
rccoygrh McDaniel, Indianapolis (right) receives , : 
L Yun, . VK SU / USCTTS congratulations Pasi Fg aed Bg Den- differe 
i ee ee ee ee ee ver, retiring president, at recent Chicago Mair 
conference. rehabil 
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CORRIDOR CONFERENCE progresses 

between K. W. Adkins (left), Missouri 

Inspection Bureau, St. Louis; and F. H. 

Moore, Indianapolis, secretary-treasurer, 

Western Section, LAEI during the recent 

Chicago War Conference of that organi- 
zation. 





—Who can authoritatively say that a haz- 
ardous condition exists and is a threat to 
safety and life and property? | 

The answer was given at the recent 
Western Section, IAEI meeting in Chi- 
cago when A. J. McGivern, managing di- 
rector, Chicago Electrical Wholesalers’ 
Association presented a plan for industry 
consideration. In fact, the scheme is now 
in operation in the Chicago area. It in- 
volves a four-way cooperation between the 
electrical inspection departments, the War 
Production Board, the electrical contrac- 
tors, and the electrical wholesalers. 

King pin of the plan is the electrical 
inspector who has the official authority to 
label an installation hazardous. Upon his 
recommendation the WPB will grant the 
necessary priority rating to eliminate the 
condition. 
follows this pattern: 

1. The inspector, upon discovering a 
hazardous electrical condition, informs the 
owner by letter, outlining the condition 
and suggesting that he call in his elec- 
trical contractor to survey the situation. 

2. The electrical contractor, after mak- 


The operation of the scheme}. 





ing the survey, notifies the owner by letter| 
of the quantity of material needed to cor-| 
rect the condition (list of wire by length| 
and size). 

3. The owner then applies to the local 
WPB office for a rating to get the neces- 
sary copper. This application, however, 
must be supported by the letters from the 
inspection department and the contractor— 
giving WPB the authorized statement of 
the hazard and the bill of material. 

4. Based on this information, WPB will 
assign the necessary priority to secure the 
copper required to eliminate the hazard. 

5. With this priority, the electrical 
wholesaler will make immediate delivery 
of the copper listed. 

Hazardous conditions may fall into two 
definite categories—maintenance or repair 
and improvements. Although the proce- 
dure for obtaining a rating is the same 
in each case, applications must be made on 
different forms. 





Maintenance or repair—Application for 
rehabilitating existing systems to eliminate| 
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NEW SMALL-RADIUS 








@ FORM SMOOTH, NEAT-LOOKING BENDS UP 
TO 180 DEGREES. 


@ CLAMPING DEVICE STOPS KINKS. 


@ SIZES FOR ALL TYPES OF TUBING FROM 
1,” THRU 1”. 


@ SIZES FOR THIN-WALL CONDUIT (EMT) 3’, 
2", HA". 


@ ALSO SIZES FOR RIGID CONDUIT AND PIPE 
1/” THRU 1/9”. 


@ FAST, EASY TO OPERATE. 








Generally 
Used with 
Head 


in 


Vise. 


Can Be 
Used with 
Auxiliary 

Handle 












jobs. 











Segment-Shoe 
Attachment on 
. 770 Power Unit. 


90° Radius - Shoe 
Attachment for 2” 


Thin-W all Conduit 


A STAR HAS 
BEEN ADDED 
For the second time 
in less than one 
year, Greenlee has 
been awarded the 

Army-Navy E. 









(Top) These bends in thin-wall conduit 
or E.M.T., were made with the Greenlee 
No. 764 Bender. 

(Lower) A series of complicated bends in 
various sizes of copper tubing formed with 
the Greenlee No. 763 Bender. ° 


@ Forming small-radius bends in tubing, 
conduit, or pipe, without wrinkles, kinks, 
or serious distortion, is a simple task with 
Greenlee Hand Benders. 
bends for sharp nooks and corners . . . save 
up to 75% in time and material on many 
Special clamping device prevents 
slipping ... stops kinks. There’s a size for 
all types of tubing — steel, copper, brass, 
and aluminum, as well as new models for 
bending thin-wall-conduit (EMT), rigid 
conduit and pipe (IPS). 
new circular S-120 and complete details, 


They form neat 


Write today for 


HYDRAULIC BENDERS AND ATTACHMENTS 
FOR CONDUIT AND PIPE UP TO 414” SIZE 


You can make additional savings with Greenlee Hydraulic Benders. 
These powerful, portable benders eliminate tedious filling and heating 
methods — tailor-made attachments are interchangeable and save cost 
of extra power equipment. 


on 


Write Today For Address of 
Nearest Jobber. 
New Bender Circular S-120 
and Free Copy Catalog 33E. 


Send for 


reenlee 
™ TOOL CoO. <= 


1751 COLUMBIA AVE., ROCKFORD, ILL. 


139 

















= 







\ 
a 
N\ 


HH 
yn. 


\ 


— 


ey 
~ 
ea 
= 
~ 
= 

& 


! 


wy 


ANN 


UNDERWRITERS 
LABORATORIES INC 
INSPECTED 
RIGID STEEL 
CONDUIT 
INS PECTED 
LABORATORIES, INC. 
INSPECTED 
RIGID STEEL 
CONDUIT 
UNDERWRITERS 
LABORATORIES, INC... 
INSPECTED 
RIGID STEEL 
CONDUIT 


1GiID STEEL 
CONDUIT 


UNDERWRITERS 
BORATORIES INC, 


CONDUIT 


Choose G-E Conduit for use 
where conditions require the 
utmost protection for war wiring. 
G-E White rigid conduit is hot- 
dipped galvanized. This method 
of manufacture provides a 
heavier, more durable coating of 
pure zinc both inside and out- 
side than could be applied in 
any other way. G-E Black rigid 
conduit has a tough asphaltic- 
base enamel coating baked on 
inside and out which remains 
chemically inert in the presence 
of corrosive liquids or fumes. 


For further information see 
the nearest G-E Merchandise 
Distributor or write to Section 
C1131-8, Appliance and Mer- 
chandise Department, General 
Electric Co., Bridgeport, Conn. 
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SUPERINTENDENT of electrical af- 
fairs, City of Atlanta, Ga., Dewey L. 
Johnson, pulls no punches when dis- 
cussing electrical safety. He is also 





president of the Southern Section, 
IAEI. 
hazardous electrical conditions must be 


filled under PD-1-A. 

Improvements—Under this classification 
may fall requests for new feeders to re- 
place overloaded ones (larger conduit and 
wire, etc.), new equipment to replace that 
which can no longer be repaired for safe 
operation, and similar requests. Applica- 
tions for such aid fall under Order L-41 
and must be made on Form 200-C. This 
also applies in the case of industrial needs 
since, under CMP 5, copper secured under 
MRO can be used only for maintenance 
and repair. Where new feeders or equip- 
ment are needed to eliminate fire hazards, 
such requests must come under L-41 on 
Form 200-C. 

Mr. McGivern pointed out that by “in- 
spectors” he meant municipal, fire insurance 
and utility inspectors, all of whom are 
working to one common end—prevention 
of fire and shock hazards. All can make 
authoritative decisions as to the existence 
of hazards. 

The local WPB officials welcomed the 
plan since it lightens their burden and gives 
them authoritative data on which to base 
their decisions; the inspectors are for it, 
since it provides a means of getting rid of 
hazards they know exist; and the benefits 
to contractors and owners are obvious. 
It is a scheme that bears serious considera- 
tion in every community, for it opens the 
way to maintenance of safe civilian elec- 
trical systems. 


QUAKER CITY E.M.E.’S 
START NEW COURSE 


With renewed interest in the educational 
program of the Electric Association of 
Philadelphia, members of its Electrical 
Maintenance Engineers’ Division raised the 
curtain on an intensive program of lec- 
tures, demonstrations and instruction for 
the coming season. Just what material 


Electrical Contracting, November 1943 





joinec 


CHIC: 
HOLD 


The 
of C 
NISA 
in its 
85 rey 


were | 








Sista 
field, 
at th 


Electr 


the men will get is outlined in the follow- 
ing program adopted at a meeting of the 
Executive Committee of the group in Au- 
gust: 

Sept.-—Maintenance of Welding Equip- 
ment 

Oct.—Cold Cathode Lighting 

Nov.—Electronics 

Dec.—The Relation Between the 
Department and the Industrial Plant 

Jan.—Salvage, Substitutes, and Make- 
shifts in Wartime 

Feb.—Infra-red Drying 

Mar.—FElectronics—another phase of the 
subject 

Apr.—Converting Wartime Industry to 
Peacetime Requirements 

May—How Industry Gains Through 
Converting Complicated Machines to Au- 
tomatic Control 

Following practices of past programs, 
leading authorities in these specialized 
fields will be secured to speak on the vari- 
ous subjects. Another feature which gained 
widespread popularity at last year’s meet- 
ings—that of supplementing each meeting 
with a showing of a technical or educa- 
tional film—will again be followed each 
month if possible. 

Sheridan Taylor, who is really the daddy 
of this group, reports that the average 
attendance at last year’s sessions was 100 
to 125 men each night and he is looking 
forward to beating that record this year. 
In addition to the maintenance engineers, a 
new group—-the Maintenance Electricians’ 
Division—was recently organized for the 
benefit of those who may not be working 
in a supervisory capacity. More than 150 
joined the roster at the group’s inception. 


Fire 


CHICAGO EMSA 
HOLDS CONCLAVE 


The Electric Motor Service Association 
of Chicago, Central District Chapter, 
NISA, held one of the largest meetings 
in its history, October 12, 1943. Some 
85 representatives throughout the district 
were guests of the association at a half- 


CORRIDOR HUDDLE finds (1 to r) 
R. L. Byrum, chief electrical inspector, 
Greensboro, N. C.; L. P. Spoon, elec- 
trical engineer, Thomas and Betts Co., 
Elizabeth, N. J.; and G. M. Ross, as- 
sistant electrical engineer, T.V.A., Shef- 
field, Ala., discussing connector problems 
at the recent Southern Section IAEI 
meeting in New Orleans. 
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Stuttering eyes... 
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- 
_ “stuttering” eyes see 
things like this after hours of con- 
centration. And it’s a warning! It 
means that eye-fag is dulling the 
perception, wasting precious time 
when war production is crowding 
every hour. 
Working speed increases notice- 
ably as the illumination is improved. 
This simple fact, revealed wherever 


time studies are made, shows how 
light, when properly applied, be- 
comes a work stimulant, providing 
the comfortable vision essential to 
most efficient production. 
Goodrich illuminating engineers 
are devoting their entire efforts to 
assisting vital industries—making 
better illumination work for Vic- 
tory. They will be glad to help you. 


Sold Only Through Electrical Wholesalers 
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GENERAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE, CHICAGO 41, ILL. 
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TAL’S Prestal 


HYDRAULIC PORTABLE 


PIPE BENDER 


for steel pipe and conduit 
from ¥%" to 42" 


e NO HEATING 
e NO FILLING 

e NO KINKS 

e NO WRINKLES 








Make your offsets and bends up to 
90° (and more) in one single, simple op- 
eration in a few minutes. 

The pipe is NOT MOVED during the 
bending thus avoiding kinks and | 
wrinkles. All bends—one or 1000 all 
identical and perfectly uniform even if 
made by “green hands.” 

Quick changeover to various sizes. 
Few seconds to mount and dismount. 
FASTEST PORTABLE BENDER! 

Meets U.S. Navy, Army & Maritime Comm. Specifications 


Write ‘today tor circular giving complete description 
New Jobbers and Representatives Considered 


TAL'S PRESTAL BENDER, INC. 


Dept. E11 Milwaukee, Wisconsin 





SMOOTHNESS 
OF BENDS: 


No wrinkles—no kinks— 
no breaking of pipe due 
to scientific development 
of bending formers. No 
job too complicated. 
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AUTOMATIC ALARM 
GUARD SYSTEM 





STATION 
4. 















STANON 
5. 


e@ No longer is industry dependent upon 
a great host of human guards to ade- 
quately protect properties and plants from 


R FP OR TING! / the constant danger of sabotage, espionage 
or theft. With the installation of a 


modern system of A.A.I. Automatic Alarms, only a relatively few guards are 
necessary, thereby releasing men for other essential wartime work. Tiny 
electrons, working on an endless shift every hour of the day and night, are 
now employed to detect, report and locate danger with unerring dependability 
and accuracy. Relatively low in cost, easy to install and simple to maintain, 
Automatic Alarm Systems stand guard today around industries, large and 
small, throughout the nation. Use it to protect your plants and properties. 





tic SALES OFFICES: 4 

Writ ¥ 4. 

. rite for Sts ce Se Licensed under DuPont Philadelphia, Chicago, 

iterature Ss a as < and Astatic Patents Detroit, gna Se , 
Ps 


LARMS seconpotaied 


YOUNGSTOWN, mae a ig U.S. A. 


AUTOMATI 


845 Market Street 


i 
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INTERIM HUDDLE at recent Western 
Section, IAEI War Conference in Chi- 
cago finds J. E. Wise (left), electrical 
engineer, State Industrial Commission, 


Madison,. Wis., and L. F. Adams, as- 
sistant to vice-president, General Electric 
Co., Schenectady, N. Y., in deep dis- 


CUSSION. 





day conference. National officers of NISA 
were present to meet the group. 

A full program got under way in the 
early afternoon when those present were 
given the opportunity of visiting the sur- 
rounding motor repair shops of the Chi- 
cago Electric Co., Excel Electric Service 
Co., Inc.; The Electric and Machine Co.; 
Arthur Wagner Co.; and Hyre Electric 
Company. Following the inspection tour 
a reception at the Electric Club afforded 
an opportunity for all to get acquainted 
and chat with the leaders of the industry. 

The national officers. were guest speak- 
ers at the dinner meeting. Charles French, 
St. Louis, president, reminded the mem- 
bers that in a service industry such as 
theirs, postwar plans must be made by 
individual local chapters to meet specific 
local conditions. He urged those present 
to seriously consider among others, addi- 
tions of diesel and gas engine mechanics to 
their postwar staffs, since such activities 
will be closely related to the power genera- 
tion and apparatus fields. He also reviewed 
the rules and operation of the NISA 
“Idea Contest” sponsored to encourage the 
development of new and time saving shop 
methods. Cash awards will be increased 
next year, he predicted. A new set up for 
national dues was also discussed. 

National treasurer, Selden F. High, Cin- 
cinnati, stressed the importance of standard 
bookkeeping methods and revealed that such 
a system is now under development and 
will soon be released to the members. - 

Newly appointed national secretary, Fred 
B. Wipperman, St. Louis, was introduced to 
the group and reported on the Washington 
activities of the Association. He strongly 
urged each member to “fight deferment of 
essential key men to the limit.” 

Manpower problems were discussed by 
various members of the district. T. L. 
Rosenberg, NISA Director from Oakland, 
Calif., reported on the labor pirating activi- 
ties on the west coast. Shipyards, he re- 
vealed, are setting up their own motor 
repair shops and offering wages far beyond 
the prevailing scale in the industry. It is 
imperative to get on a replacement schedule 
and to show this schedule serial. number 
on forms 42-A and 42-B filed with the 
draft boards, he concluded. 
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Carl Sievert reported the Washington | 
viewpoint on the draft classification of shop 
men. “All around electricians” as listed 
on the critical list are defined as those 
who are working in plants’ having their 
own electrical maintenance crews, he re- 
ported. Motor shop men are not yet on 
the critical list, he cautioned, but NISA 
is working toward a clarification of that 
situation. The shortage of manpower in 
various fields is based on the number of 
requests for specific skills made to the 
United States Employment Service offices 
throughout the country, he added, and 
urged the members to continue to ask 
USES for experienced help, preferably by 
letter so such requests can be placed on 















fern 

“hi- record. 

ical Joe Ferrari, Chicago, presented a set of . 
ion, rigid specifications for motor repair work : 
no designed to eliminate, as far as possible, ELECTRIC AL 

an substandard workmanship on motor repairs. 


The rules included such important features 

as allowable bearing tolerances, definite in- 
NISA sulation tests, banning of “cut-out” coils 
and so on. After further review and con- 
sideration, the specifications will be adopted 


INSULATING VARNISHES 





yi. ad the Chicago association as “working oe Assure Dependable Performance 
apes: rules. 


The meeting concluded with a round 









Chi- ° > | 
. table discussion of pertinent industry prob- . , 

tal lems, both local and national, and the usual | 3 Use of only the highest quality 
actalls “for sale and wanted” period at which time | a , 
“tour | members offered and located sorely needed | ingredients and exact adherence to 
‘orded equipment. 
dea formulae plus thorough testing under 
ustry. ‘ A ite 
peak- all kinds of service conditions assures 
rench, | CHATTANOOGA h ; 
men | LEAGUE ELECTS the users of Pedigree products of 
le by Paul Ramsey was recently elected presi- dependabl i 
decific dent of the Electric League of Chattanooga, | P b ns performance = all ee 
resent Tenn., to succeed retiring president Herbert | 

addi- Haile, Chattanooga electrical contractor. | 
ics to Other officers chosen with Mr. Ramsey | 
ivities include: 1st vice-president, Frank Moore; | 
nera- 2nd vice-president, W. G. Davies, Jr.; 

iewed treasurer, Paul Curtis; and Paul McMillan, | 
NISA who was re-elected secretary. The 
re the P RODUCT 

shop 
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> for | TUBING FOR INDUSTRIAL 
Cin | LIGHTING FIXTURES | 














ndard 

t such Limitation Order L-225 has been amended 

t and to allow the use of rigid electrical conduit | 

ey and electrical metallic tubing to suspend | 

Fred industrial lighting fixtures of any weight. | ee 

ced to The amendment also raises from A-l-j to | Write today for this 40-page 

ngton AA-5 the rating necessary for sales of this | book of ish fect aes 

ongly material by manufacturers and distributors. OOK OF var 
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Tr. L. | RESTRICTION OF CONSTRUCTION | “y 
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ictivi- : | 00 : 

= = The Production Executive Committee of | Be N mH SECOND ST. ST. LOUIS, MO. 

ee WPB has adopted a statement of policy, | ee oe : 

vt is continuing the restriction of _ construction The Pedigree Varnish Men Nagtott Maus 
ule of new facilities and reducing facilities 

edu under construction to the minimum neces- | 





h the civilian. needs. Full text of the statement 


umber sary to the war program and for essential | 
is as follows: 
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PROMPT 
DELIVERY 





Solderless, Tapeless Wire Connectors 


An Aiternate and IMPROVEMENT for sol- 
der-and-tape wire joints. IDEAL "Wire- 
Nuts" (solderless, tapeless wire con- 
nectors) contain no copper or copper 
alloys—no tin or rubber as used with 
solder-and-tape joints. Because "“Wire- 
Nuts" do not require critical materials, 
they are immediately available. Easy to 
use; strip wires—screw on—that's all! 


Better Electrically— 
Stronger Mechanically 


“Wire-Nuts" powerful grip on wires pre- 
vents shorts, grounds and corrosion—and 
they withstand several times greater pull 
than the best soldered joint. 


Fully Ap- 
proved. Listed 
by Underwrit- 
ers’ Laborator- 
ies, Inc. Sizes 
for connecting 
all combina- 
tions from two 
No. 18 to three 


No. 10 wires. 


if your Electrical Jobber hasn't a supply, 
write or wire, mentioning Jobber's name. 


IDEAL Sco move 





Sycamore, Ill. 
Sales Offices in all Principal Cities 


1041 Park Ave. 
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“It shall be the continued policy of the 
War Production Board to restrict con- 
struction of new facilities and to reduce 
facilities under construction to the mini- 
mum necessary for the war program and 
for essential civilian needs, in order to 
conserve to the utmost all resources for the 
production of war supplies and equip- 
ment. In accomplishing this result, the 
Board will in each case seek a minimum 
consumption of materials and manpower, 
together with maximum utilization of 
existing facilities and equipment. The Di- 
rective for Wartime Construction dated 
May 20, 1942, which established these prin- 
ciples is hereby affirmed.” 

To carry out this policy, a Facilities 
Committee was established. This commit- 
tee, which replaces the Industrial Facilities 
Committee and the Non-Industrial Facili- 
ties Committee, will be headed by Vice 
Chairman Donald D. Davis. Roy W. John- 
son, Director of the Facilities Bureau, will 
serve as Vice Chairman of the Committee, 
and C. Ridgely Lee, Jr., and Frank W. 
Herring will act as Deputy Chairmen. 

Membership of the Facilities Committee 
will consist of representatives of the War 
Production Board, War Department, Navy 
Department, United States Maritime Com- 
mission, Army Air Forces, Navy Bureau 
of Aeronautics, and Office of Civilian Re- 
quirements. 


| CMP REGULATION 








NO. 5 


In computing quotas for maintenance, re- 
pair, and operating supplies under CMP 
Regulation No. 5, and in charging pur- 
chases against these quotas, manufacturers 
are permitted to exclude the cost of the 
labor involved, in carrying on such opera- 
tions, the War Production Board has an- 
nounced. However, if labor costs are 
excluded with respect to MRO purchases 
they must be excluded with respect to the 
quota computation. 

This ruling is contained in Directive No. 








19TH ANNUAL 


ATTENDING 

MEETING of the Eastern Section 

IAEI in Providence, R. 1., are T. M. 

MacKie, chairman Westchester Chapter, 

R. A. Rockford, Sec’y.-Treas. New York 

Chapter and M. F. Cody member Execu- 
tive Council IAEI. 








KNOW ELECTRICITY 
AS EXPERTS KNOW IT 





—-AND GET 





AN EXPERT'S PAY 





What about your future? Who is 
safe today? Surely not the man who 
is contented to stand still! Know 
your job thoroughly—prepare your- 
self for jobs ahead. To do just this 
thousands of men have used 


The CROFT Library 


of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it [Illustrations 


@ The Croft Library is a complete electrical 
educator. It is founded on practice—on 20 
years of shirt-sleeve experience—on work 
as it is actually done. It is jammed from 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- 
ner can easily understand it, yet so sound, 
so thorough, that it is the daily guide of 
59,000 highly paid electrical workers and 
engineers. 


@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch- 
boards, distribution systems—electrical ma- 
chinery of every type—illumination in its 
every phase—the most improved methods 
of lighting—lamps and lamp effects, etc.— 
how to do a complete job, from planning 
it, to completion. 


NO MONEY DOWN 


EASY PAYMENTS 
10 DAYS’ FREE EXAMINATION 


Fill in and mail the coupon below and we will 

you the entire set of seven volumes for ten 
days examination on approval. We will take all 
the tisk—you assume no obligation. If you 
decide to keep the books, send $3.00 in ten 
days and the balance at the rate of $3.00 a month. 


SEND THE COUPON NOW 
AND SEE THE BOOKS FOR YOURSELF 


SSSSSSeesseeeeseseeseseaeeeseessesesesy, 


EXAMINATION COUPON 


McGRAW-HILL BOOK CO. 
330 W. 42nd St., New York 18, N. Y. 





3 
E 
5B 


: 
: 


g 
4 


Position ...... Scceccecceccece eecece eocccce eecvcces 


SSSSHSSHSESSEEHSESSSESESEEEESesesEeseeE 
-~ 


= Name of COMPANY. .....eessesecsseeecese+EC. 11-48 § 
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13, to CMP Regulation No. 5, which also 
points out that items included in Lists A 
and B of Priorities Regulation No. 3 may 
be excluded from computation of the quota 
and purchases against it, but these items 
must be excluded from the computation 
of the quota and the charges against the 
quota. j 

The Direction requires that MRO quotas 
must be computed, and that records of the 
computation and supporting work sheets 
must be kept for at least two years after 
the last purchase of MRO items under 
the Regulation. 


MORE FIELD PROCESSING 
OF WPB FORMS 


Thousands of application forms  for- 
merly routed to the War Production Board 
in Washington will now be processed in 
the field as a result of specific measures 
to implement their decentralization policy. 

Further a reduction is expected in CMP 
paper work which will have the result, 
after the first quarter of 1944, of elimin- 
ating two out of. every three CMP 4B 
quarterly applications, with authorizations 
made on an annual basis. 

Specifically, these are the changes in 
regional handling of WPB applications: 
PD-1A Applications: At present, field proc- 
essing is limited to applications of less 
than $500 in value. This authority is now 
increased to applications up to a value 
of $1,000, and after 90 days, the authority 
will extend to applications of a value of 
$2,500. 

Industrial Projects: On October 15, the 
field offices are scheduled to begin proc- 
essing applications up to $10,000 in value 
(excepting certain types of projects), and 
this authority is to be increased to cases 
of $25,000 in value or less beginning Janu- 
ary 15, 1944. 

Emergency Assistance Applications (PD- 
333): The field offices now process 
PD-333s up to a value of $500. This is to 
be increased to $1,000 within 30 days, and 
to $2,500 within 60 days. The authority 
to grant emergency AAA ratings, how- 
ever, will remain with the Washington 
offices for the time being. 

Appeals: At the present time, the field 
offices handle appeals under 60 WPB “L” 
and “M” orders, and are permitted only 
to deny such appeals, or to recommend 
approval; they are not permitted to make 
outright grants on appeals. Within the 
next few weeks, 136 additional orders will 
be referred to the field, with action lim- 
ited as above on 66 orders, and limited 
to recommendations for denial or approval 
on the other 70 orders. 


WAR HOUSING 
CONSTRUCTION 


A simplified material list has been pro- 
vided to accompany the WPB application 
form for authorization to construct under 
Order L-41 and for priorities to obtain 
building materials, it was announced today 
by the War Production Board and the 




















National Housing Agency. 
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ILLINOIS 
ALL PORCELAIN WIRING 


For the customer, porcelain pro- 
tected wiring systems mean perma- 
nency of installation, economy, safety, 
dependable service where dampness 
and fire hazards are prevalent. 


Illinois all porcelain wiring systems 
are adaptable to practically all wiring 
plans and layouts—they are easy to 
install and can be installed without 
grounding. 


Porcelain is not a critical material— 
use it for your next installations. 


OUTLET BOXES AND 
COVERS 





po JOBS IN 
LESS TIME 
MAINTENA 










SWITCH BOXES 
AND COVERS 





oa 
wll Daw 


Look for this 
Trade Mark 


TOGGLE SWITCH 
PLATE 






COMPLETELY 
INSULATED 


SYSTEMS 





STANDARD TUBES 





STANDARD KNOBS 


CLEATS 








LAMP HOLDERS 


ILLINOIS ELECTRIC PORCELAIN CO. 


ILLINOIS 


MACOMB, 
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Property owners, builders and others 


planning conversion of houses and other : 

structures into additional living units will 

use the new form, designated as WPB 

2897.1, “Bill of Materials to be Installed 

in Residential Remodeling, Rehabilitation bd 


or Additions and New Housing under $10,- 
* 
Non-Inductive 





with a 000 Total Cost.” The form takes up only 


a single sheet of paper and replaces WPB 

2897 (formerly PD-105-A) for construc- 
H LAG KHAWK tion of this type. It is used to accompany Conductor Racks 
Pipe Bender ae 


the application form WPB 2896 (formerly 


PD-105). a “a 
The new form is applicable for use in @ 


three types of war housing construction: 
(1) privately-financed conversion, rehabili- 
tation or additions, (2) publicly-financed 








conversion, and (3) new private housing Hi, 
projects where all units involved amount Cl 
to less than $10,000 total cost exclusive of ‘ r 
land. Racks available, for any a 
Copies are now available at all FHA mene ee 
and WPB offices as well as local War ee ee —— 
Housing Centers. Applications for pri- cables, the M & W Type S-L Conductor 
vately-financed conversions and for new Rack is designed so that cables are only A NI 
h : . hould be filed wi partially surrounded by metal. This pre- 
ousing projects shou e filed with the vents induced current—permits the rack to AND 
> local FHA office. - used ~~ “> or = systems. b cong 
esign makes for quick, easy mounting o = 
Blackhawk Benders do MORE cables. Est 
‘ . struc 
than bend pipe. They include Write today for Bulletin C-S-5! . . . con- se 
i i tains full information on M & W Non- 
a Porto-Power Hydraulic Unit COPPER ORDER | Inductive Cable and Conductor Racks. by th 
that can be used separately (| S|MPLIFIED | Pur 
: : | handl 
from the bending attachments. Minor changes, all for the purpose of hee & AE nance 
Here is the triple utility: simplification, were made by the War : . struct 


Production Board with the issuance of ELECTRIC MFG. CO. retail 
1) PI p E B E NI D ] rN] G rn Conservation Order M-9-c as EAST PALESTINE OHIO oh 











Smooth, remotely controlled hydraulic Control over the use of copper plates in ——- 
es : z the printing and publishing industry has Rena 

power bends rigid conduit and pipe up - ; y umer 
been transferred to Conservation Order the n 


to 4 ae Saves mae for elbows M-339, which is slightly less stringent. essent 
and couplings and otherwise necessary Other changes in the original order involve sale a 
cutting and threading. only users of unimportant quantities of The 


copper, such as manufacturers of certain sibiliti 
lock parts and a few military items, and f Retail 
B MAI NTE NANCE make very little difference in the quan- of ec ors ang! 


tities permitted. 
AND PRODUCTION | 7 

SUPPI 
ORDEF 

A si 
supplie 
to price 
applica! 








Big range of attachments adapt the hy- 
draulic unit to push, pull, 
bend, press, spread and 
clamp work. Pull gears 
and pulleys, lift machin- 
ery. (as shown at left)— 
do scores of other jobs 
by the 
A ffec 
a servi 
more o 
Gene! 
Maxi 
structio 


allied to pipe bending. 
for Fluorescent or Incandescent | | went a: 


D SPECIAL JACK 
INSTALLATIONS Mainter 








Compact 10 or 20-ton ram (same as used 
in pipe bending) works in all directions 
— and at any angle. Preferred to all 
other types of jacks. 
































No t installati i the same Maxi 
MAIL cou PON ice) 07-% 4 Gntuse that's why Contractors know they chines a 
Mey SMULTI ieee Whether they need Fluo- Maxi 
t ine. ther the ee u0- xi 
‘BLACKHAWK MFG. COMPANY rescent or Incandescent Reflectors for com- ices) 
‘Dept. P20113, Milwaukee, Wis. ory eR gy * Be Maxit 
E Send Full Information on your Pipe Benders. ' plete line of Reflectors. facturer. 
i TERRY A. BODINE of Decatur, Ill., Send for complete catalog Equipme 
A | just won't be stumped by parts shortages. Maxir 
Sanaa: | When — Electric Company's motor structior 
service shop can’t get a part, Terry is at “ee 
3 i a i his lathe turning one out. He is also one ELECTRICAL MANUFACTURING CO. = ‘ 
of Decatur’s leading electrical contrac- 1840 W. 14th St., CHICAGO, ILL. ay 
Le ee . 
¢€ 
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HERE’S HOW explains Dave Talbot, 
Chicago, to C. Stasek (left) and O. E. 
Radtke (right), electrical inspectors from 
Cleveland, as he displays a novel index 
arrangement for his Code book. 





A NEW MAINTENANCE 
AND CONSTRUCTION SECTION 


Establishment of a Maintenance and Con- 
struction Section in the Wholesale and 
Retail Trade Division has been announced 
by the Office of Civilian Requirements. 





Purpose of the new section will be to | 


handle all problems relating to mainte- 
nance, repair, supplies, equipment and con- 
struction requirements of wholesale and 
retail establishments. 

It was pointed out that maintenance of 
operating facilities is of major importance 
in assuring proper distribution of con- 
sumers’ goods and that the function of 
the new section would be to determine 
essential operating requirements of whole- 
sale and retail distributors. 

The new section will absorb the respon- 
sibilities of the former Wholesale and 
Retail Trade Section of the Service Equip- 
ment Division. 


SUPPLEMENTARY 
ORDER NO. 76 


A simplified method which will permit 
suppliers of services to obtain authorization 
to price all their services under one of six 
applicable regulations has been announced 
by the Office of Price Administration. 

Affected by this action are suppliers of 
a service or services covered by two or 
more of the following regulations: 

General Maximum Price Regulation. 

Maximum Price Regulation 134 (Con- 
struction and Road Maintenance Equip- 
ment and Rental Prices and Operating or 
Maintenance Service Charges). 

Maximum Price Regulation 136 (Ma- 
chines and Parts and Machinery Services). 

Maximum Price Regulation 165 (Serv- 
ices). 

Maximum Price Regulation 246 (Manu- 
facturers’ and Wholesale Prices for Farm 
Equipment). 

Maximum Price Regulation 251 (Con- 
Struction and Maintenance Services and 
Sales of Building and Industrial Equip- 
ment, and Materials on an Installed or 
Erected Basis). 
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QW INSTO-GAS TORCHES 
N INTNIG N18 te) ae ae hi 


MAINTENANCE AND REPAIR 





There are six sizes of Insto-gas Torches. They produce flames ranging from a 
fine pencil size to a 24-inch blast, The metal melting furnace melts 40 pounds 
of solder in less than six minutes. 


KEEP WAR PRODUCTION ROLLING 


ELECTRICIANS can speed up maintenance work in war plants with Insto- 


gas torches and furnaces. Insto-gas lights instantly under all conditions 


and requires no priming or preheating. 


Insto-gas produces an absolutely clean flame, no grease, no soot, no 


smoke, safe to use in enclosed areas. Listed by both Underwriter's and 


Factory Mutuals Laboratories. 


There is a size of Insto-gas torch for soldering the smallest or the largest 
lugs and either torches or furnaces for tinning bus bars. All Insto-gas 
torches are light weight and easy to handle. Insto-gas torches and fur- 


naces are now available to electricians under CMP Regulation No. 5 as 


maintenance, repair and operating supplies. 





Free Bulletin USE THE COUPON 


Please mail me your Insto-gas Bulletin and name of 
nearest distributor. 

Name___ eee nee ' Se ne: 
Co ee a ees pe 


Address ne eet a Be ee 



































Cutler Hammer. 








For 
MOTORS - FANS 
CONTROLLERS 


No Priority Rating Required 


Authorized Distributors of parts 
for General Electric Co. — Rob- 
bins & Myers — Leland — Mar- 


athon — Master — Deleo — 
Emerson — Hamilton Beach — 
Hunter — Century — Wagner 
— Hg — Chicago Electric — 
Waring Proctor — Thor — 
Peerless — Vaculator — West- 
inghouse — Allen Bradley — 


WINDING MATERIALS 
& REPAIR SHOP SUPPLIES 


Write for Catalogue 





READING ELECTRIC 


200 William St. 





COMPANY, INC. 


New York, N. Y. 














Suppliers whose services are covered by 
two or more of the regulations listed above 
may apply for OPA, Washington, D. C., 
permission to price all those services under 
one of the regulations. The action was 
taken for the convenience of suppliers since 
some of the services are so similar that sup- 
pliers had difficulty in determining which 
regulation was applicable. In addition to 
allowing suppliers of services covered by 
the listed regulations to price under one 
of the measures, applications for adjust- 
ment of prices for one of the services may 
now be processed under one regulation. 

OPA said the authorization will be given 
where it will not interfere with the pur- 
poses of the Emergency Price Control Act 
and the hold-the-line order. Suppliers will 
be required to price their services in ac- 
cordance with the terms of the authoriza- 
tion. Since most of the regulations have 
the same base date the action generally 
will not result in a change in price levels 
although there may be minor changes in a 
few cases. 

Suppliers must apply to OPA for the 
authorization. 


forth: 

(1) A description of the services sup- 
plied by the applicant. 

(2) The price regulations applicable to 
the applicant’s services. 

(3) The price regulation which is appli- 
cable to the bulk of the applicant’s 
services. 

(4) The price regulation under which 


the applicant desires to determine 
the maximum prices for all services 
supplied by him which are subject 
to the six regulations. 
This is ontlined in Supplementary Order 
No. 76, which became effective October 18, 
1943. 


CMP REGULATION NO. 1 
REVISED 


An amendment of CMP Regulation No. 
1, revising the small order procedure; 
making provision for tentative acceptance 
of authorized controlled material orders; 
modifying rules relating to time for de- 
livery of authorized controlled material 
orders and making minor changes of a 
formal nature, was announced by WPB. 

The definition of “a small order” has 
heen modified to include delivery orders for 
Class A -products placed with manufac- 
turers where the amount of any controlled 
material required to fill the order does not 
exceed three tons of carbon steel (includ- 
ing wrought iron), 1,200 pounds of alloy 
steel, or 300 pounds of copper and copper 
base alloys or 500 pounds of aluminum 
per quarter. 

Only prime consumers who have re- 
ceived authorized production schedules 
from a Claimant Agency or the War Pro- 
duction Board, or secondary consumers 
who have received authorized production 
schedules from prime consumers or from 
other secondary consumers may use the 
small order procedure to obtain Class A 
products needed as production materials. 


| The amendment points out that in some 
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Sherman 
HEAVY DUTY LUGS 


Flat contact sur. 
face for low resist. 
ance. 






Plenty of 
thickness and 
weight for 
big loads. 





Exception. 
ally deep 
socket. 





No sharp edges 
or burrs. Bright 
and clean. 





for catalog 
which gives 
full specifications on all 
types of Sherman Lugs. 





Write 








SHERMAN MFG. CO. 
BATTLE CREEK, MICH 


Crhadtit | Eegucians! 


There is no better insurance of continuous 
lighting than 


ZENITH 


AUTOMATIC 


TRANSFER 
SWITCHES 


For war plants, public buildings, hundreds of 
essential activities where lighting must never 
fail! NEW EQUIPMENT—REPLACEMENTS, etc. 
make this unit prime necessity. 


CONTINUOUS 
Zenith transfers 
emergency in 1/8 
second Always d¢ 
pendable. AC to AC, 
AC to DC, any com 
bination. 2, 3, 4 poles, 
18 capacities, 30 
300 amps. 


@ Send for ZENITH CATALOG 


Process 
Write 


H.-S. 














Contactors, 
full line. 


Switches, 
Timers, etc., 


ZENITH 
/ELECTRIC CO. 


155 W. Walton St. Chicago 10, Ill. 


sy 
ZENITH 
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cases Claimant Agencies may be“permitted 
to use the small order procedure. 

In placing small orders, persons do not 
have to make allotments—and, therefore, do 
not have to show any allotment number or 
quarterly designation on their orders. They 
merely endorse their orders with the sym- 
bol SO, the preference rating assigned to 
their production schedules, and the certifi- 
cation set forth in CMP Regulation 7 or 
CMP Regulation 3. They do not have to 





account for controlled materials purchased 
to fill such orders and do not need to make 
any deduction from their own allotment 
accounts, since they are not required to 
make an allotment. 


PRIORITIES 
REGULATION NO. 16 REVISED | 


A revision of Priorities Regulation No. | 
16, governing the filing, granting and de- | 
nial of appeals from various L and M 
orders of the War Production Board has 
been issued, 

Of principal interest to manufacturers is 
the new List A to the regulation, enumer- 
ating orders from which appeals must be 
filed with WPB regional offices. The list 
in part is as follows: 

E-1-b—Machine tools. 

E-2-b—Cutting tools. 

E-4—Second-hand machine tools. 

E-6—Hand service tools. 

E-7—Metal-cutting band saw blades and 
hack saw blades. 

E-9—Precision measuring 
and testing machines. 

L-5-c—Domestic 
ators. 

L-5-d—Domestic mechanical refrigerat- 
ors. 

L-6-c—Domestic. laundry equipment. 

L-7-c—Domestic ice refrigerators. 

L-18-b—Domestic vacuum cleaners. | 

L-18-c—Domestic vacuum cleaners. 

L-23-b—Domestic electric ranges. 


instruments 


mechanical _ refriger- 


L-28 — Incandescent, fluorescent, and 
other electric discharge lamps. 
L-28-a—Incandescent, fluorescent, and 


other electric discharge lamps. 
L-29—Metal signs. 








WARTIME MAINTENANCE is re- 

viewed by two New Orleans specialists 

in the electrical field—W. M. False 

(left), chief electrician, The Flintkote 

Company; and George Welman, chie] 

electrical inspector, Louisiana Rating & 
Fire Protection Bureau. 
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ew... Modern... 


COMMERCIAL FLUORESCENT 
Consiondied fo W. P ds. Regulations 


e@ Again OAMCO'S 41 years of experience has 
produced an outstanding Commercial Fluorescent 
Fixture. 


For office, drafting room or any other space that 
requires fatigue-cutting, high-efficiency illumina- 
tion, this new four light louvre type commercial 
fixture is designed to deliver the maximum amount 
of light on the working plane. 


The frame and louvre of this fixture, which is 
built around a steel top-housing, is made of hard- 
wood with the sides of etched glass diffusing 
panels, and is equipped with a two stem hanger 
and canopy. 


Write today for information 


on the new line of OAMCO Commercial Fixtures 
to be released for shipment after December 1. 


iN 


OVERBAGH & AYRES MFG. CO. 


MEMBER OF THE RL'M STANDARDS INSTITUTE 
SOUTH CLINTOR STREET © 





CHICAGO 
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SERVICE YOUR FLUORESCENT 
LIGHTING INSTALLATION WITH 


QYLOWL MLNS 


FLUORE-LAMP CARRIER! 
* 


SAVE LABOR—no helper is needed. 
One man—or woman—can operate. 


SAVE TiIME—everything is handy— 
ladder, lamps, tools, cleaning mate- 
rials and replacement parts. 


SAVE MONEY—no breakage or 
damage to lamps. Changes are made 
quickly—“slow-up” periods, when 
lights are out, are shortened—produc- 
tion delays are reduced to a minimum. 


Write today for prices and new 


illustrated folder 
i 


MANUFACTURING 


<> 303 W. MONROE ST. 
CHICAGO 6, ILLINOIS 


150 








| 
| 


| vised by WPB making it the exclusive 


| ing. 


| sories. 





L-33—Portable and 
shades. 

L-38—Industrial and commercial refrig- 
eration and air conditioning machinery and 
equipment. 

L-65—Electrical appliances. 

L-71—Dry cell batteries and portable 
electric lights. 

L-78—Fluorescent lighting fixtures. 

L-89—Elevators. 

L-100—Compressors. 

L-106—Copper. 

L-110—Electroplating 
equipment. 

L-123—General industrial equipment. 

L-126—Industrial and commercial refrig- 
eration and air conditioning machinery and 
equipment. 


electric lamps 


and anodizing 





L-161—Electric fuses. 

L-165—Armored cable. 

L-168—Blackout and dimout 
fixtures. 

L-176—Domestic and commercial elec- 
tric fans. 

L-185—Water heaters. 


lighting 


L-192— Construction machinery and 
equipment. 
L-193—Conveying machinery and me- 


chanical power transmission equipment. 
L-196—Used construction equipment. 
L-212—Incandescent lighting fixtures. 
L-216—Simplification and standardiza- 
tion of portable tools, chucking equipment, 
mechanics’ hand service tools, files, hack 
and band saws, vises, machine tool acces- 





-221—Electrical motors and generators. 
L-225—Electrical conduit, electrical me- 
tallic tubing, and raceways. 
L-235—Airport lighting equipment. 
L-237—Light power-driven tools. 
L-246—Pumps, 
L-250—Electric motor controllers. 
L-277—Electrical wiring devices. 
P-89—Production of chemicals, 
nance, repairs, operating supplies. 


mainte- 


PREFERENCE 
RATING ORDER P-133 


Preference Rating Order P-133 was re- 


controlling order for obtaining mainte- 
nance, repair and operating supplies for 
radio communication and radio broadcast- 
CMP Regulations 5 and 5A govern- 
ing expenditures up to $500 for capital 
equipment under the MRO rating no 
longer apply to these businesses. 

The amended order continues to give the 
AA-1 preference rating and use of the 
allotment symbol “MRO” to persons en- 
gaged in the radio communications busi- 
ness and AA-2 rating and the “MRO” 
symbol to persons in the radio broadcast- 
ing business for obtaining maintenance, re- 
pair and operating supplies. 

For obtaining these supplies, the rating 
of AA-5, without the “MRO” symbol is 
specifically assigned for the businesses of 
sound recording for commercial, educa- 
tional and industrial purposes, and in the 
operation and maintenance of public ad- 
dress, intercommunication, plant sound and 
similar electronic systems, including sys- 
tems for the controlled distribution of musi- 





THE AUSTIN LINE 
MARINE 


ELECTRICAL — 


Combination Switch 
and Receptacle o 





and N. W. T. 
—deubie. Sg A 
throw-switch, and 
— phase recepta- 










Single, Double, and 
Triple Receptacle Boxes— 
and N. W. T.— 


single phase. 


and ar e used to connect 
branch ° cirowits, 
Junction Boxes are fuse- 
able. 


AUSTIN lin 
came Sete. 
Furnished 
with clear green, red, 


bine, yellow and opal 
lens. 


THE M. B. AUSTIN COMPANY 
108-116 $. DESPLAINES ST., CHICAGO, 


t aeeaater 














HOW TO handle every 





type of electrical job 


—quickly 
—accurately 













Thousands have used 
this famous handbook 
as a working guide of 
everyday usefulness. 
NOW it is ready to help 
you too, in a big 6th edi- 
tion — 600 pages larger — 
up-to-date — more than 
ever the one great pocket- 
book of practical electri- 
city for you. 


Croft's AMERICAN 
ELECTRICIANS’ HANDBOOK 


Revised by C. C. Carr, Pratt Institute 


This book is packed from cover to cover with 
the facts every man doing electrical work needs 
to have constantly at hand-—-from fundamen- 
tals of electricity to remedies for electrical 
equipment troubles. Helps you install commer- 
cial electrical apparatus and materials intelli- 
gently, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 


10 DAYS' FREE EXAMINATION 


1600 pages, 1177 
illustrations, $5. 


Inc., 330 W. 42nd St., New York 





McGraw-Hill Book Co., 
18, N. Y. 


Send me Croft’s American Electricians’ Handbook for 10 

’ examination on approval. In 10 days I will send 
$5.00 plus few cents postage or return book postpaid. 
( Postage paid on cash oraers. ) 


Position 
Company .. 


Cee e ee eee meee eee e eee e esses ner Heeeaeeeeeneee 


bbee 045 00.69 Oe cecccerecscces FEC. 11-43 
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cal programs. Order P-133 previously had 
given an AA-2X rating for maintenance, 
repair and operating supplies for sound 
recording for commercial purposes. 


DIRECTION NO. 34 
TO CMP REGULATION NO. 1 


A procedure to be followed by persons 
desiring to purchase Class A facilities from 
manufacturers where an allotment of con- 
trolled materials is needed but may not be 
obtained under procedures outlined in CMP 
Regulation No. 6, dealing with construc- 
tion and facilities, has been established by 
the War Production Board with the issu- 
ance of Direction No. 34 to CMP Regula- 
tion No. 1. 

The procedure applies to applications for 
priorities assistance to purchase Class A 
products which are machinery or equip- 
ment generally carried as capital items on 
manufacturers’ books. 

In most cases applications for such pri- 
orities assistance will be filed on Form 
WPB 541 (formerly PD-1A), but in cer- 
tain cases, special forms applicable to spe- 
cial items of equipment will be used. The 
form should be filed with the War Pro- 
duction Board, Washington, D. C. Before 
the application is filed, the applicant should 
have the manufacturer from whom the fa- 
cility is to be purchased fill out and sign 
a Form CMP-4A, application for an allot- 
ment of the controlled materials necessary 
to manufacture the facility. This form, 
together with one copy should be filed with 
the application for priorities assistance. 

When such applications are approved, 
the War Production Board will (1) as- 
sign a rating for the purchase of the facil- 
ity and (2) make an allotment of the 
controlled materials necessary for its man- 
ufacture. The allotment will be sent to 
the purchaser of the facility on Form 
CMPL-150, and he in turn, must make an 
allotment to the manufacturer on Form 
CMPL-150A. The purchaser will use the 
preference rating assigned on Form 
CMPL-150 in placing the order. The 
letter transmitting the CMPL-150 will ex- 
plain how the person wishing to buy the 
facility places his order and handles the 
allotment. 

The manufacturer may then use the 
allotment and extend the preference rating 








NEWCOMERS to Electrical League 

work, H. E. Moore, Kansas City (left) 

and W. D. Shaler, Pittsburgh swap ex- 

periences at the recent IAEL meeting 
in Cincinnati. 
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PRODU c TS 


FLOOR BOXES & WIRING SPECIALTIES ®% 






Latrobe Products 
Sell Best 
Because They Serve Best 













Latrobe Floor Boxes and wiring specialties are de- 
signed for quick installation. They will meet every 
requirement of the unusual emergency. But, best of all, 
they are also designed for long trouble-free service. _ 












NO. 284 NOZZLE 


This “Latrobe” Du- 
plex Receptacle Noz- 







NO. 150 
FLOOR BOX 





















zle is very neat and Latrobe Watertight 
compact. Furnished Floor Boxes for quick 
with 12" or 34" brane | faetlation in con. 
Pipe extension. ished floors. Neat 





design. Few parts. 








NO. 330 NO. 403 
UTILITY INSULATOR 
OUTLET 
SUPPORT 
Right for use in. wood 
floors, baseboards, Insulator shown at- 
show windows and tached to 2% inch 
other installations conduit. With No. 466 
free from moisture or Pipe Hanger. Sup- 
mechanical injury. No ing —_.. | 
a parts to inch to 21 in. P 
=*-¥ ~ 
€ SOCKET CLAMP 
Stock oe Sell 





Latrobe 


Products 







Latrobe 








Products 








‘"LATROBE'' CONDUIT BENDER 
Combination 4 in. and % in. 
Bender with reversible jaw to 
* fit either side. Made of Tuf-A- 
Loy steel. 







FULLMAN MANUFACTURING Co. 


LATROBE PENNSYLVANIA 
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@) RELAY BULLETINS 


These Bulletins are available describing light, intermedi- 
ate and heavy duty relays in various types and contact 
combinations. Send for the data bulletins of interest. 





WARD LEONARD ELECTRIC CO., 28 South St., Mount Vernon, N. Y. 





RELAYS + RESISTORS - RHEOSTATS 


Electric control devices since 1892.. Neate 














How to design, install, and service 


fluorescent- 
lighting 
systems 





Fluorescent 
Lighting 
Manual 


By CHARLES L. AMICK 
Nela Park Engineering Dept. 
General Electric Company 


312 pages, 6x9, 217 illustrations,, 
many fables. $3.00 


CHAPTERS 


1. The Fluorescent Lamp 

2. Auxiliary Equipment 

3. Operating Characteristics 
4. Installation Hints 

5. Service Suggestions 

6. Luminaire Selection 

7. Fluorescent-lighting Design 
8. Color Quality 

8. Fluorescent Applications 
10. Lighting Economics 
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Make sure you get the extra profits promised by the 
growing popularity of fluorescent lighting. Here is a 
practical manual covering the subject in all its aspects, 
presented so that anyone can understand it, with or 
without much electrical training. Gives the most authori- 
tative information available on construction and per- 
formance of all types of fluorescent lamps, principles 
and methods of calculating illuminating requirements 
and designing luminai and installations, pointers and 
methods of installing and maintaining fluorescent lamps 
and of locating and remedying their troubles. Includes 
working data, comparison of cost factors of fluorescent 
and incandescent lighting, etc.—everything to aid in the 
designing, selling, installing, and servicing of efficient 
and satisfactory fluorescent-lighting systems. 


10 DAYS" FREE EXAMINATION 











McGraw-Hill Book Co., 

339 West 42nd St., New York 18, N. Y. 

Send me Amick—Fluorescent Lighting Manual for 10 days’ 
examination on approval. In 10 days I will send $3.00 plus 
few cents postage or return book postpaid. (We pay postage 
if you remit with order.) 




















to purchase controlled materials, Class A 
and Class B products, and other materials 
which he will require as production ma- 
terials for the manufacture of the facility. 
The manufacturer must accept the order for 
the facility or reject it in conformity with 
Paragraph (p) of CMP Regulation No. 1. 
If he is compelled to reject the order, the 
purchaser may then place an order for 
the facility with any other manufacturer 
he may choose. An allotment of controlled 
materials may be made to the manufacturer 
who accepts the order without any fur- 
ther approval of WPB. 

If a producer needs an allotment of con- 
trolled materials for a Class A facility 
which he is going to manufacture himself 
and he may not obtain the allotment under 
CMP Regulation No. 6, he may follow the 
same procedure and use the allotment and 
preference rating which he receives to ob- 
tain any products or materials required 
to manufacture the item. 


LIMITATION ORDER L-126 
AMENDED 


The maximum length of refrigerant con- 
nections for which copper or copper base 
alloy pipe or tubing may be used is 
changed from 15 to 25 feet by Amendment 
I to Schedule VI of Limitation Order 
L-126, issued on September 30 by the War 
Production Board. Other provisions of 
Schedule VI remain unchanged. 


REVOCATION OF 
ORDER E-2-B RECOMMENDED 


Revocation of General Preference Order 
E-2-b, governing production and distribu- 
tion of tools for cutting metal, was recom- 
mended by the Cutting Tool Industry Ad- 
visory Committee at a recent meeting in 
Washington with War Production Board 
representatives. The members of the 
committee expressed the opinion that the 








MACHINE TOOLS are the specialized 
study of A. W. Taylor (left) chief 
electrical inspector, Flint, Mich., and 
J]. E. Buckham, Chicago. Both are mem- 
bers of Article 670 Committee with Mr. 
Buckham as chairman. 
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ELECTRICITY for ANY JOB Anywh 
* or Anywhere 
i- 

y. 

or 

h 

: ONAN GASOLINE DRIVEN ELECTRIC GENERATING 

_ This is PLANTS provide power and light wherever electricity is 

yr | Model not otherwise available and for emergency service. 

| 

or w2c 

d Thousands of these reliable, sturdy Plants are doing war 

or winning work on all fighting fronts. 

r- 

Sizes from 350 to 35,000 watts. 50 to 800 

a cycles, 110 to 660 volts, A.C.—6 to 4000 

ty volis, D.C. Also A.C.-D.C. output models 

lf available. 

a Your inquiry regarding present 

3 or post war needs will receive 

id Prompt attention. 

b- 

-d 

D. W. ONAN & SONS 
P be R + i 
DOUBLE DUTY—in addition to being ‘am ane 
an electrical inspector for the city of : 
Richmond, Va., A. M. “Gus’’ Miller is 
secretary of the Virginia chapter IAEI 
and newly elected secretary-treasurer of 
the Southern Section, IAEI. ee 
each of 
a a p ae ONAN's four 

fl i manufacturing 

se cutting tools industry henceforth should | plants. 

1S be governed only by the provisions of Pri- 

nt orities Regulation 1 and other general 

er regulations of WPB. 

ar The proposed revocation is not meant to 

of indicate a reduction in the requirements 
for cutting tools, in the opinion of the com- 
mittee, but merely that peak production has 
been reached and that while the need for 
cutting tools is still urgent, it is believed e . e 
that the industry can function in a more D Y > él ? eos 
effective manner without the order. ow & ou rice ec r ifs 

c Motor Rebuilding Jobs? 

s- | LIMITATION ORDER L-234 

n- 

d- | REVOKED Don’ E Guess Use Vaughen’s Electric 

in Limitation Order L-234, issued Decem- 

rd ber 24, 1942, which provided for scheduling Motor P r ic e B oo k 

: operations for industrial type instruments, pe es 

e was revoked because these instruments are 

=i now classified under General Scheduling UGHEN'S H ; wr , ? 
Order M-293. Types of industrial instru- ELECTRIC MOT ere, in one _ y volume, isa 
ments affected include pyrometers, tube pRICE pook COMPLETE price list of new and 
system temperature instruments, liquid level rebuilt electric motors, starters, and 
. ; . of 
instruments, industrial thermometers, pres- sawn mT werons controllers, rewinding, bearings, 
sure gauges, flow instruments, combustion Ne® grant ns AND Cems «+» PAT aE 50 he: 
control equipment, control valves and regu- <i ener g a3 
lators. and practically every other electric 

motor repair job. It covers all sizes 

of A.C. and D.C. motors and gener- 

PR ORDER NO. P-89 ators from 1/6 to 200 horsepower. 

AMENDED The prices listed are based on 
Compiled by ; , 

! d Preference Rating Order P-89, govern- avout em SERVICE actual cost records % repair aheps 
ing maintenance, repair and operating sup- x. i988 and represent a price that is fair 
plies for the chemical industry was to both you and your customer. Be 
amended by the War Production Board to pace 9758 safe, get a copy of Vaughen’s Elec- 
conform with Priorities Regulation 3, net cee ee trice Motor Price Book $7.50 

i which covers the uniform method of appli- a a <<a 

7 cation and extension of preference ratings. Send your order to:, 

The amended Order P-89 restates the ccm 

, definition of maintenance, repair and oper- coe oe ars ' a spp 
ating supplies as including “minor capital | — ee . Se 
additions, the cost of which does not exceed INSULATION & WIRES INC, 2127 Pine St., St. Louis, Mo 
$500, excluding the producer’s cost of labor, Hee : Oe POE 
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A Complete Line of for any one complete addition which has 
not been subdivided for the purpose of com- 


b AKELITE ing within this definition,” and adds: 
“In case of Se ee ara ae 
stall ; h o 
OUTLET BOXES and COVERS || | ir cisting instattation to a different proc- 


ess, only the material added to the existing 

















THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY installation need be considered in computing 
FEDERAL HOUSING ADMINISTRATION the $500.” 

BOXES FURNISHED WITH OR WITHOUT CLAMPS The revised order adds a new sub-para- 

graph in paragraph (g) so that the lists 

attached to Priorities Regulation 3 will 

e limit the use of P-89 ratings, instead of 

specifying various prohibited articles in 

P-89. It also continues the quotas which 

No. 3050 No. 4050 No. 5050 No. 6050 No. 7050 have already been established for the 


fourth quarter of 1943 under the system 


which existed previously. 

A flat AA-1 rating and allotment symbol 
MRO P-89 are provided after January 1, 
1944, with the restraining provision that 


3051 "4"4051 3052 Me 4082 3053 Me 4053 3054 2 ¢ 4054 4035 3057 Me'4057 3056 . “4056 the aggregate dollar value of purchase 













































































orders for materials for maintenance, re- ¢ 
SAFE © ECONOMICAL @ DURABLE @® NEAT pair and operating supplies placed by the . 
producer during the calendar year 1944 : 
The sizes and design, except for clamps and wire knockouts, same as I 
standard ed outlet “9 Bor _ standard type. ¢; fuaure a _ red pr ong the Agen ape igi ‘ 
clamps supplied with each box e wire cl g chase orders for such materials place y h 
pull. When used with fixture studs they withstand over 400 lbs. pull on stud. the producer during the calendar year 1943, j 
Th Bakelite Outlet B h ide knockout d cl s to tak i = 
142, 143, and 122 non-metallic sheathed. cable, and 14-2, 14-3, 12-2 and This change was made for the purpose of 
12-3 CNX Type Cable and one ¥2 in. Bottom Knockout. ge ng with the yer ypc for future the 
. ing by producers of quarterly applica- agr 
These envers ene getnteatty thick to obviate breakage in installation or use. tions on Form WPB-1765. a 
The small order exemption for pur- IBI 
U Ki | Oo aA 1 N s U LATI N G eS Oo M PA N Y | N Cc chases of aluminum in any quarter has thei 
' ° been raised from 100 pounds to 500 pounds. dire 
FACTORY: SALES OFFICE: No substantial change was made in the I 
PARKERSBURG, W. VA. 27 PARK PLACE, N. Y. C. type of information required when making St. 
specific application for materials which are its | 
not obtainable under the quotas. However, hav 
the revised order specifies the information fall 
required when applying for special ratings trad 
for containers. Hig 
To Help You ea 
e app! 
Plan and Estimate ST. PAUL APPRENTICE fost 
‘ in 1; 
oP : — = WIREMEN GET CERTIFICATES “a 
Wiring Installations , suagichencungt nee’ 
UNIVERSAL PARALLEL Nineteen apprentice electrical wiremen, trica 
the first group to finish their training under gh 
A U S$ T i he TAP CORNECEOR syst 
a U 
= P ; a St. 
OFFERS eaieads 9 4 struc 
OUTLET BOXES oe 
appr 
SWITCH BOXES | Sod 
BAR HANGERS of 
LINE-O-LETS ie ; 
BOX CONNECTORS oe 
HEAVY WALL CONDUIT FITTINGS Smit 
THIN WALL CONDUIT FITTINGS Catalog Nos. were 
BUSHINGS AND LOCKNUTS 2030 to 2042 fund 
CONDUIT AND CABLE STRAPS TI 
BA IvTtaEs TO CONNECT TWO WIRES VARYING Law 
LUGS EITHER GREATLY OR SLIGHTLY IN SIZE, OR appr 
NIPPLES TWO OF THE SAME SIZE ge 
t. 
WIRES AND CABLES The tightening bolts exert an even pressure und 
lg on both wires regardless of size. The point 
HEAVY WALL CONDUIT clamping surface is large and covers a comr 
contact area several times greater than je Benge agg: 1 Aig sore stanc 
Th just some of the items shown — = . 
in our mow 3008 16guge outales. Bt is the cross-section area of the wires them America highlighted the Mercury Arc Af 
full of useful information and contains selves. Locking feature insures a perma- Rectifier session with an interesting dis- work 
ace yong a got pl eg nent connection. on of 4 om gee | 5 ayn — writt 
k for Catalog No. CFi7. rectifier equipment. He is snapped here recei 
niedidecanina ciel * WRITE FOR BULLETIN 15-A * por pe of bis om eco with ys porn Unio 
vad who is in charge of rectifier desi and | 
THE M. B. AUSTIN COMPANY KRUEGER & HUDEPOHL ce the Allis-Chalmers Company. The Abor 
110 S. DESPLAINES ST. CHICAGO GEE) vine st : discussions took place at the A.1.E.E, Na- the 
oe pra mel a tional Technical Meeting in Cleveland. were 
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stem 
mbol Also high and low carbon steel . d high tensile wire 
Se wire—round, flat or shaped, in Tinne ’ ates 
inge a variety of sizes, tempers, yailable in all er 
re- CAREFUL SUPERVISION of appli- grades and finishes. Wickwire a . ies 
the ance repairs keeps A. H. Haenig of the Spencer Steel Co., 500 Fifth Prompt delivert 
1944 A. H. Haenig Electric Co., Springfeld, : ‘ f . ——— 
Ill., on his toes. In addition his mainte- Ave., New York 18, N. Y. or ——_ 
pur- nance and construction departments are | Buffalo Chicago Detroit, 
1 by keeping the wheels of several Springfield Te “s i“. © FE pine eert 
1943. industries turning in A-1 condition. Philadelphia, San Francisco, 
e of Worcester. 
iture the provisions of the joint apprenticeship 
lica- agreement of the St. Paul Electrical Con- 
tractors’ Association and the Local No. 110, | 
pur- IBEW of St. Paul, were recently awarded 
has their certificates by Frank G. Musala, state 
inds. director of apprenticeship. 
. the In spite of wartime complications, the 
king St. Paul electrical industry has maintained 
| are its apprenticeship program and expects to 
ever, have a sufficient number enrolled to permit 
ation fall continuance of its classes in related 
tings trade instruction at St. Paul Vocational 1 
High School. Gust Brissman, president of 
Local No. 110, and chairman of the joint 
apprenticeship committee, reveals that their 
fostering of continuance of apprenticeship is 
in line with the nation’s wartime training 
needs, and to the best interests of the elec- 
men, trical industry. 
nder The St. Paul electricians’ apprenticeship 
<a system originally was established in 1936 as 
a Union School with classes run by the 
St. Paul school system and funds for in- 
structors supplied by the union. At that a ; 
time there were no written standards of @ Although our present expanded facilities are being used to pro- 
apprenticeship, and the related instruction duce commutators on priority orders particularly for motor manu- 
consisted of lecture courses and discussions facturers supplying the aircraft industry—we are making every 
of general job problems. These classes effort to maintain stocks of commutators for all popular size motors 
later came under the provisions of the in 3 to 165 bars, brush diameters from .510” to 6.125”. 
Smith-Hughes and George Dean Acts and 
were supported by federal and local school A new Toledo stock list is available, showing many commutators 
funds. which the ingenious maintenance man will be able to adapt to his 
The Minnesota Voluntary Apprenticeship requirements. Prompt shipment can be made on MRO allotment rat- 
Law, which follows the pattern of federal ing. We recommend the substitution of a stock size where at all 
apprenticeship standards, was passed on possible to release vitally needed equipment for the manufacture of 
April 21, 1939. i In the fall of that — the war items. Many odd lot stock items cannot be listed for lack of 
ep gg ae 4s ay aw ae. demand, but are available as substitutions for your need. 
pointed sage odin gh 8 gamete Write TOLEDO for your copy of the Fall, 1943 stock 
gi- Pe Ms seainad “ea. list. All listings offered to the first buyer or highest 
a After more than a year of study and priority. 
se work by the joint committee, ss - > 
y written standards which they develope 3 
od received the approval of both the Local TOLEDO stANDARD COMMUTATOR CO. - Toledo 6, Ohio 
no- Union, the St. Paul Electrical Contractors . 
ign and the Minnesota Apprenticeship Council. HOMER cOMMUTATOR CORP.-Cleveland 3, Ohio 
ond About 40 apprentices were indentured under HILLSDALE COMMUTATOR CO.-Hillsdale, Michigan 
the new program, including those who 
nd. were already advanced in class work and THE NATION S LARGEST EXCLUSIVE “4ANUFS mee i epee OM MUTATONS 
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Have you ever been out of a job? 
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What you can do 


The best way to insure good jobs and better 
living is to create an environment favorable to 
continuous industrial progress. 


The best way to insure healthy industrial prog- 
ress is through a nation-wide understanding of 
the fact that we live better through doing more 
work in less time. 


Nation-wide understanding of that fact will 
result in laws that encourage industrial progress. 


Nation-wide understanding always will be a 
will-o-the-wisp, unless each business man does 
his share of: (1) Understanding his own respon- 
sibilities in maintaining industrial progress; 
(2) Explaining the relation between good busi- 
ness and good living to his employees and 
neighbors. 


The newspaper advertisement reprinted here is 
McGraw-Hill’s share in the job of explaining 
the source of good living. It has appeared in 
Washington, New York and Chicago, as well 
as in all McGraw-Hill publications. It is avail- 
able, for use over your own company signature, 
in your plant city. A mat, six-column size for 
newspaper reproduction, will be sent to you 
upon request. Booklet reprints are also sup- 
plied at cost ($10.00 per thousand), 





President 


McGraw-Hill Publishing Company, Inc. 
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F you have ever been out of a job, and if you 

had a wife, children and slender resources at 
the time, then the fattest paycheck will never 
quite obscure the memory of the days and nights 
you lived with fear. 


Some of that fear lingers in every man’s mind, 
for all have suffered in some degree. 


&> That’§ why you hear the words ‘‘postwar 
planning’’ so often. Americans are determined 
that, one way or another, they are going to keep 
our thousands of factories going after the war, so 
that there will never again be a vast army of un- 
employed. 


As usual, in a democracy, there are two en- 
tirely differerit ideas as to how to make 56 million 
jobs grow after the war, where only 46 million 
existed before. 


Both kinds of people, who hold these different 
ideas, sincerely want to make the postwar world a 
better place for you to live in. They have com- 
plicated arguments, backed by lots of figures. 


But when you trim all the arguments and 
figures down, you find that one side believes in 
DIVIDING jobs to make them go round, and the 
other side believes in MULTIPLYING jobs so 


there will be greater opportunity for all. 
We believe in the MULTIPLYING plan for 


making postwar jobs and ask you to believe in 
it too. 


Look back over our history. What made us 
great? Was it rich soil? Africa’s is as rich. Was it 


FREE MATS: If you would like to publish this message over your own com- 
pany name, or distribute it in handy booklet form, write or wire: Research 


Dept., McGraw-Hill Publishing Co., Inc., 330 West 42ad St., New York (18), N.Y. 
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Have you ever been out of a job? (cont'd) 


natural resources? China has them in abundance. 


NO, the greatness and the good living of 
America is the direct product of her genius for 
doing more work in less time. 


Invention is the source of improvement, and 
improvement is the multiplier of jobs . . . when 
products are improved in service or style, or low- 
ered in price, new customers are attracted and 
new jobs created. 


That’s why it is true that good living has its 
source in industrial progress. 


When industrial progress is interrupted, we 
have a depression, and there is less good living. 


When (through courageous investment in new 
and better products) industrial progress is resumed, 
we go on to even higher levels of good living. 


&> If every able-bodied person in America is to 
have a job, then we must all understand the things 
that make good living possible, and we must all 
help improve the methods that have given so much 
good living to so many people already. 


For businessmen, that means a constant search 
for improved methods and machines, a regular 
year-after-year investment in industrial progress. 
This means avoidance of such things as specula- 
tion in inventories that tend to create booms and 
depressions rather than consistent progress. 


For every citizen, it means a constant search 
for the best ways and means to prevent and cure 
depressions. 


Businessmen, alone, cannot prevent bad times. 
It’s a job for every citizen. Every American can 
help just by knowing that good living comes from 
doing more work in less time. If you, and all other 
Americans, swing on to that fact, the laws that 
control our rate of industrial progress will be 
better designed to keep the improvement engine 
running. 


That’s where government really can be helpful 
in postwar planning. 


It can encourage the ‘‘take a chance”’ spirit 
that is the basis of all progress. And it can improve 
the measures which prevent and cure depression. 


At present, our laws are not framed to encourage 
investment in new and better methods. 


Many local, state and national taxes work out 
in favor of keeping an old machine, instead of 
buying a new one. 


& There are tens of thousands of machines in the 
country that are over 20 years old. Even our shiny 
new war equipment is living 3 years in one, and 
will be old when the war is over. 


Every machine should be regarded as obsolete 
as soon as it is installed and work started on a 
better one. In the long run, that is the best way to 
multiply jobs and create better living. Our laws 
should encourage the process, not discourage it. 


New machines can only be bought with the 
profits created by old machines. The money that 
is laid aside by industry to develop and buy new 
machines is called ‘‘Seed Money.’’ If laws take 
away too much of the Seed Money of business, 
that will prove disastrous. High taxes must be 
paid, but they should not destroy Seed Money, 
which is the only source of improvement. 


That’s why it’s so important for everyone, no 
matter what his walk in life, to know this funda- 
mental fact: 


‘‘Industrial Progress 
is the Source of all Good Living.’’ 





THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


24 publications, which gather ‘‘war-news’’ from the ‘‘war- 
production-front’’ through a staff of more than 153 editors and 725 

gi -corr dents ... More than 1,500,000 executives, 
designers, production men and distributors use the editorial and 
advertising pages of these magazines to exchange ideas on war- 
production problems. 


McGRAW-HILL BOOKS 
Publishers of technical gi ing and business books for 
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This advertisement is available in handy booklet form. (Less than 100 
copies free. Larger quantities, $1.00 per 100; $10.00 per 1000.) 
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F alii ; : job experience under the old plan. These = 
latter were given proper credit hours to SEARCHLIGHT SECTION 
é ‘Cc “ complete their apprenticeship under the new ( Classified Advertising) 
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: committee are, Frank G. Musala, state | cal Contracting, 510 N. Michigan Ave., Chicago 
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There's Convenience — and To You Put 
Economy too! At any outlet of — Wes 
. es 
any Kondu fitting, you can at- |] We solicit your ideas or new prod- Non 
tach either heavy conduit or | ucts. As one of the largest producers 2. 
thin-wall tubing—making either | WESTINGHOUSE CHANGES in the electrical wiring field, our sheet ther 
a Threadless or Threaded con- | metal machinery is geared to low-cost, stor 
a . ° . ° ° ; . addi 
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. . hillips. who started wi i 5 one who knows how. ag 
Change ftings without dae | Zl. wie carted wih Westinghos | c 
turbing conduit That’s some- fie ' cee ser pet So whether your idea or product Tru: 
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Kondu—because every Kondu | purgh mercial or Industrial wiring, we are Mac 
box is a union. J. Clyde Williams, formerly apparatus capable of interpreting it—manufac- Ger 
‘ and supply manager for the Westing- turing it, and marketing it. recu 
\. ie ‘ tota 
Self locking, Kondu holds Pet- | house Electric Supply Company at San Don't waie—write today to are: 
manently tight, in perfect align- | Francisco, has been appointed manager nats 
ment. Vibration-proof. Room | of the company’s branch at Tenth and BO-308, Electrical Contracting wee 
enough for all splices. Practi- | Alice Sts., Oakland, Calif. Howard G. 520 N. Michigan Avenue, Chicago, Illinois com: 
cally unbreakable — 100% re- Brown, formerly assistant to Mr. Wil- at 
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apparatus and supply at the company’s sat 
San Francisco headquarters. stocl 
Write for the Kondu Catalog and 
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that 
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KONDU CORPORATION | GRayBAR APPOINTMENTS ei 
Erie, Pa. this 
On October 1, A. C. Lamperti became mon 
secretary and comptroller of Graybar mae 
Electric Company, succeeding M. E. . 
Wagner, who has retired. act 
- s _ ° _ pt 
| L. O. Fryer has been appointed assist- - [SE 
| ant secretary and assistant comptroller. | = EQUIPMENT CO. N 
63 Curlew Str., Rochester, N.Y. Ne 
Tel: Glenwood 6783 an 
Save Electric Company announces the gs 
ant 18D. 1. Schmeed ; FOR SALE 
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A " pe 5 r 
president in charge of manufacturing, BX CABLE ; 
equipment and engineering. He was Large Quantity. I 
formerly with the Lamp Division of Make Best offer per 500 feet minimum. 
Westinghouse Electric and Manufactur- FS-310, Electrical Contracting 
ing Company. 330 West 42nd St., New York 18, N. Y. 
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HE RE O UY On the Fighting Front On the Home Front 
for with KATOLIGHT ROTARY KONVERTERS 
je Equipment, Materials and Supplies Change 32, 110 or 220 volts D.C. to 
Electrical Construction—Maintenance—Repairs standard 110-volt, 60-cycle A.C. for operat- 
); ing radios, electronic & sound apparatus, 
e. electric signs, A.C. appliances, etc. 
- 3 LITTELFUSE Pocket TATTELITES 
a Se 7 
3-25 V., and 6-50 V. $1.75 ea. 60-500 Ve $1.00 
Check instruments, radio, communications, airplanes, ete.. for open 
diser, circuits and scores of troubles. “‘T’attelite tells the tale.’ 
sate LITTELFUSE INC., 4789 Ravenswood Ave., Chicago, Ill. 
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Before me, a Notary Public in and for the State and anchors. Drills ae to 1% "diae metal Can be a Bn — _ 
county, aforesaid, personally appeared J. A. Gerardi. || 40°30" Two fools in one, Easy to maintain. equipment for sensitive radio work. 
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Contracting, and that the following is, to the best of bulletin. Smal] Rotary Converters 
Bs knowledge gn gl a ps pone tg Pic Na eer Ww. d k EI ‘ T | Cc ti 
Dp, Managemen and if @ dally r, é circulation), * ny 
fen» 7 the aeneneel ame i gh id F = come is oaac ectric Too rh aber — wl ames — _— eee ee 
above Ca) on, require iv e 0 ugust 24, a 
1912, as amended oe the Act of March 3, 1933, em- 4628 W. Huron St. c a ’ high priority orders. Write us if you need 
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or otherwise, to paid subscribers during the twel : 
months preceding the date shows above is. ™ (This infor- SCC tion 
mation is required from daily publication only.) . 
J. A. GERARDI, Secretary, , ore Tests Everything Electrical 
McGRAW-HILL PUBLISHING COMPANY, INC. supplements other a vertising in 
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Tells AC from DC. SAVES PRECIOUS 
TIME. Has PATENTED safety fea- 
tures. Vest pocket size with clip. 
Lifetime guarantee. List $1.50 
(Priority A-7) Purchase thru 
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Big fellows for big jobs: 
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RMI 































































Alphabetical Index to Advertisers 


November, 1943 


Page 

*Adam Electric Co., Frank.......... 84 
*Aerovox Corporation .............. 102 
*Allen-Bradley Co. ............ 127, 128 
ge SS eee 159 
Aluminum Co. of America.......... 2 
*American Steel & Wire Co.......... 16 
*American Transformer Co.......... 17 
Anaconda Wire & Cable Co......... 20 
*Appleton Electric Co............... 88 


Arrow-Hart & Hegeman Elec. Co..... 10 


eee 150, 154 
Automatic Alarms, Inc.............. 142 
*Beaver Pipe Tools, Inc............. 122 


| *Benjamin Electric Mfe. Siewce% 74, = 
tee AS Ee eee 


Blackhawk Mfg. Co...............+. 146 
ce | ae Ay. Se 159 

| *Briegel Method Tool Co............ 123 
C:.  eeeeee 75 
*Bull Dog Elec. Prod. Co............ a2 
Business Opportunities ............ 158 
Dassmmann Bifg. Co.........-5..05 68, 69 
Central Station Signals, Inc......... 136 
Century Electric Co............20. 117 
*Champion Lamp Works............ 138 
Chase-Shawmut Co.............0000. 103 
Coffing Hoist Company............. 67 
Colt’s Patent Fire Arms Mfg. Co....107 
Crescent Ins. Wire & Cable Co...... 47 
Crocker Wheeler Mfg. Co........... 49 
ER re eee 133 
*Curtis Lighting, Inc................ 76 
Cutler-Hammer, Inc. ............... 46 
*Day-Brite Lighting, Inc............. 87 
ES OS eee 106 
*Efficiency Electric & Mfg. Co........ 124 
Electric Equipment Co............. 158 
Electrical Buyers Reference........ 12 
Emerson Elec. Mfg. Co............. 11 
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Simple, accurate, dependable . . . ample 
contact area for sustained overloads. No 
special tools required. Quickly installed. | 


COPPER TUBE 
& PRODUCTS, Inc. 





Please send details and 
32-page illustrated catalog. 








CINCINNATI, OHIO 
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Square D Co.....Inside Back Cover, 90 
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*Superior Carbon Prod. Co., Inc.....125 
Superior Instruments Co............ 97 
*Sylvania Electric Products, Inc...... 39 
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* These companies have included Briefalogs, containing addi- 
tional buying information on their products, in the 1943 edition 
of the Electrical Buyers’ Reference. 
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Peak operating efficiency and long life of electric motor 
starting equipment depend largely upon regular inspec- 
tion and occasional servicing. Today, with every minute at 
a premium, this inspection and servicing job is more im- 
portant than ever. 

The complete accessibility of Square D starters means 
faster, easier inspection and servicing. Their simple con- 
struction enables the electrician to exchange magnet coils, 
contacts or overload relays in practically no time at all— 
using only a screw driver. 

Write for Catalog Bulletin 8536 which describes Square 
D’s complete line of A.C. magnetic starters. The starter 
illustrated is Size I for 3 phase motors up to 5 HP. at 220 
volts or 7% HP. at 440 volts. One smaller, and three larger 
sizes are also available. 
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KOLLSMAN AIRCRAFT INSTRUMENTS 


COMPANY 











Loosen two screws and the arc chamber 
cover comes off. You can inspect every 
contact surface at a glance. 
























The entire armature and movable contact 
assembly can be lifted off after two more 
screws come out. You can easily slip off 
the magnet coil after disconnecting two 
wires from its screw type terminals. 


Contacts are attached with separate 
screws—you can remove or replace them 
without disturbing any wiring—and a 
screw driver is all you need. 
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- s G-E BraidX non-metallic sheathed cable is ideal 


aa for hidden wiring or open wiring. Its’ new gray 
Ss 


finish makes it neat appearing and also clean to 
handle. Two- and three-conductor G-E BraidX is 
available in sizes 14 to 4. It is also available with 
an additional non-insulated grounding conductor. 
G-E BraidX is approved by the Underwriters’ 
Laboratories. 
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G-E BUILDING WIRES AND G-E Electrical Fittings 


WIRING DEVICES 


You’ll find the wires and cables and 
wiring devices in the G-E line to meet 
your needs. There are various building 
wires including Type SN small diameter 
thermo-plastic insulated and hundreds 
of switches, lampholders, outlets, etc. 


There are electrical fittings in the G-E line for any wiring 

installation. Fittings are available for G-E BraidX, for other 
types of cables and for all types of raceways. These fittings 
are easy to use and will give dependable service. There are 
over 450 different fittings to choose from. 
FOR FURTHER INFORMATION on G-E BraidX, electrical fittings, 
building wires or wiring devices see the nearest G-E Mer- 
chandise Distributor or write to Section CDW-1131-8, 
Appliance and Merchandise Department, General Electric 
Co., Bridgeport, Conn. 




















GENERAL ( ELECTRIC 








